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MAX77511/MAX77711

General Description

The MAX77511/MAX77711 are four-phase, 3A/phase,
configurable single to quad output, step-down buck regu-
lators for 1s/2s Li+ battery inputs. Output voltage is pro-
grammable through an I12C interface between 0.25V and
5.2V. The buck has four combinable 3A switching phases
(®P) for up to four regulated outputs. Phases are config-
urable to higher-current multiphase outputs: 4®, (3+1)®,
(2+2)P, (2+1+1)D, or (1+1+1+1)D.

Six GPIOs can be purposed for I/0O expansion or buck sta-
tus and control. Pseudo-random spread-spectrum modu-
lation suppresses EMI. Soft-start, soft-stop, and DVS slew
times are programmable with 12C. MAX77711 offers a
300mA linear regulator.

MAX77511/MAX77711 are available in a 64-bump,
3.54mm x 3.54mm wafer-level package (WLP).

Applications

DSLR, Mirrorless, HD Video, and Action Cameras
2-Cell Li+/Li-ion Equipment

Notebook Computers and Robots

Embedded Microprocessors, FPGAs, or ASICs

Simplified Block Diagram

10V Input, Quad-Phase Configurable, 3A/Phase,

High-Efficiency Buck Converter

Benefits and Features

3A/Phase Configurable Buck Regulator
* 3A, 6A, 9A, or 12A Output Current Capability

2.3V to 10V Input Voltage Range

0.25V to 5.2V Output Voltage Range

+ 0.25V to 1.3V (5mV steps) in Low-Range
+ 1V to 5.2V (20mV steps) in High-Range

Pin Programmable Output/Phase (®) Configuration
o 40, (3+1)D, (2+2)D, (2+1+1)D, (1+1+1+1)D

High-Efficiency and Low-Heat with 2520 Inductor
* 94% Peak (3.3VourT, 7-4VIN)
* 85% Peak (1.1VourT, 7.4VIN)

1MHz Nominal Switching Frequency per Phase
* Pseudo-Random Spread-Spectrum Options

Six Multi-Function GPIOs for Hardware Buck Control
« Enable, DVS, FPWM, and Power-OK

300mA pMOS LDO (MAX77711 Only)

Built-In Flexible Sequencing with Soft-Start/Stop

Protection Features

» Hard and Soft-Short Protection, UVLO, and
Thermal Protection
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MAX77511/MAX77711

Absolute Maximum Ratings

IN1, IN2, IN3, IN4 t0 PGNDX......ccovrveeeieieierienne -0.3V to +12V
BSTX t0 LXX .eevivieiriieiiciecceee ..-0.3V to +2.2V
SYS to AGND -0.3V to +12V
PGNDx, DGND, SNSx- to AGND ....=0.3V to +0.3V
IN1, IN2, IN3, IN4 Continuous Current.............ccceveeneen. 3.2ARMS
LX1, LX2, LX3, LX4 Continuous Current (Note 1).......... 3.2ARMS
V13, V24 to AGND...... ... -0.3V to +2.2V
Vpp, AMUX t0 AGND.......coeiiriieeieieicieeiene -0.3V to +2.2V

PHCFG1, PHCFGO to AGND ............c.......... -0.3Vto Vpp + 0.3V

GPIOX t0 AGND ..o, -0.3V to Vg + 0.3V
SDA, SCL 0 AGND.......ooooveeoeeeeeeeeeeeeeeeeeeeeen -0.3V to +6V
nIRQ, nRSTIO to AGND... -0.3V to +6V
VIO, SNSX+ 10 AGND ... -0.3V to +6V

10V Input, Quad-Phase Configurable, 3A/Phase,

High-Efficiency Buck Converter

AMUX Continuous Source/Sink Current..................... 100pARMS
ENSEQ to AGND -0.3V to Vgys + 0.3V
INLDO to AGND......ceiiiiiiiiie e -0.3V to +6V
LDO to AGND

LDO Disabled.........cccoveiveiiniiiieiene -0.3V to V|NLDO t+ 0.3V

LDO Enabled.........cccooeeunne -0.3 to MIN(V|nNLDO + 0.3V, +2.2V)
Continuous Power Dissipation (Multilayer Board, Ta = +70°C)

64 WLP (derate 26.18mW/°C above +70°C)............... 2094mW
Operating Junction Temperature Range............. -40°C to +125°C
Junction Temperature ...........ccovveeeiiiee i +150°C
Storage Temperature Range ...........ccccoeevcvveeenes -65°C to +150°C
Soldering Temperature (reflow) .......cccccoveeveiicieeiieeene +260°C

Note 1: LXx has internal clamp diodes to its corresponding PGNDx and INx. Applications that forward bias these diodes should take

care not to exceed the ICs package power dissipation limits.

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional operation of the
device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to absolute maximum rating conditions for

extended periods may affect device reliability.

Package Information

64 WLP
Package Code W643D3+1
Outline Number 21-100211

Land Pattern Number

Refer to Application Note 1891

Thermal Resistance, Four-Layer Board:

Junction to Ambient (84) 38.20°C/W

www.analog.com
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MAX77511/MAX77711 10V Input, Quad-Phase Configurable, 3A/Phase,
High-Efficiency Buck Converter

Pin 1 %Eﬂ Marking see Note 7
Indicator 1 _/
A AN B COMMON DIMENSONS
I D A 0.64 +0.05
D A1 0.19 £0.03
D A2 0.45 REF
AAAA D D A3 | 0.040 BASIC
D b | $0.27 <0.03
D D 3.538 +0.025
D) E 3.538 +0.025
|| D1 2.80 BASC
A3 — TOP VIEW SDE VIEW E1 2.80 BASC
* * e 0.40 BASIC
A1
o AZ | | r © | 020 BASC
WUUUU&)UU & 0.20 BASIC
FRONTVIEW * (N 0.05|S DEPOPULATED BUMPS:
E— NONE
E1
SEﬂ - ﬂ ol
H EBOO@OOéC) ’1\‘QI'TES:' | pitch isdefined byt inal tert t |
. Terminal pitch isdefined by terminal centerto centervalue.
G OOOO\OOOO D 2. Outerdimension isdefined by centerlinesbetween scribe lines.
Fl OOOOOO0O 3. Alldimensionsin milimeter.
4. Marking shown isfor package orientation reference only.
E|OOOO0O AVZA N D1 5. Tolerance is+ 0.02 unless specified otherwise.
Dl OOOOIOOO * 6. Alldimensionsapply to PbFree (+) package codesonly.
| 7. Front - side finish can be eitherBlack or Clear.
clOOOOOOOO
Bl OOOO0OOO0O
AlOOOO0O maxim q
T 3 4156 7 8 &b integrated
A $]0.05) [E]aH ™ PACKAGE OUTLINE 64 BUMPS
- .. WLP PKG. 0.4 mm PITCH,W643D3+1
BOTIOM VIEW APPROVAL DOCUMENTCONTROLNO REV. 1
-DRAWING NOTTO SCALE- 21-100211 s 1y,

For the latest package outline information and land patterns (footprints), go to www.maximintegrated.com/packages. Note that a “+”, “#’, or “-” in the package code indicates
RoHS status only. Package drawings may show a different suffix character, but the drawing pertains to the package regardless of RoHS status.

Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer board. For detailed information on package thermal
considerations, refer to www.maximintegrated.com/thermal-tutorial.

Electrical Characteristics—Top-Level

(Vsys = Vinx = 7.4V, single-phase configuration (1+1+1+1)®, V|0 = 1.8V, V| po = 1.8V, listed conditions apply to all bucks, Tp =Ty =
-40°C to +125°C, typical values are at Tp = Ty = +25°C, unless otherwise noted.) (Note 2)

PARAMETER | symeoL | CONDITIONS | mIN TYP MAX | UNITS
INPUT VOLTAGE AND SUPPLY CURRENT
SYS Voltage Range Vsvys 2.3 10 \Y
SYS Undervoltage VuvLo R | Vsys rising 21 2.2 23 v
Lockout (UVLO) Vuvio F Vgys falling 1.9 2.0 2.1
Power-On Reset (POR) .
Threshold VpoOR Vgys falling 1.7 V

www.analog.com Analog Devices | 8
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MAX77511/MAX77711

10V Input, Quad-Phase Configurable, 3A/Phase,
High-Efficiency Buck Converter

Electrical Characteristics—Top-Level (continued)
(Vsys = Vinx = 7.4V, single-phase configuration (1+1+1+1)®, V|o = 1.8V, V| po = 1.8V, listed conditions apply to all bucks, Tp =Ty =

-40°C to +125°C, typical values are at Tp = Ty = +25°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Vio = VENsEQ = 0V, dedicated internal
g:l:rtg:twn Supply ISHDN supplies off, regulators disabled, Tp = 1.3 10 A
-40°C to +85°C (Note 3)
VL13/V| 24 off
Vio = 1.8V, (FVLEN = 0), bucks 25 60
VENSEQ = OV, VDD | disabled
Standby Supply Current IsSTNDBY on, FTPEN=0, Tpa MA
=-40°Cto +85°C | YL13/Vi24 On
(Note 3) (EVLEN =1), bucks 130
disabled
All bucks enabled in SKIP mode, LDO 600 800
Quiescent Supp|y | disabled, no load (Note 3) A
Current Q All bucks enabled in Turbo SKIP mode, 900 1100 H
LDO disabled, no load (Note 3)
SEQUENCER ENABLE INPUT (ENSEQ)
ENSEQ Logic High
Threshold VENSEQ-HI 16 v
ENSEQ Logic Low
Threshold VENSEQ-LO 0.4 v
ENSEQ Leakage | xsvs =1 2\8\/ o Ta=+25°C +0.1 \
Current ENSEQ-LKG | VENSEQ T = +85°C 105 H
10V A
V|o = 0V, time measured between rising
Sequence Start Delay tseaDLY edge of ENSEQ and first LX pulse of a 200 us
buck in slot 1
FLEXIBLE POWER SEQUENCER (FPS)
iequencer Slot Pitch Root clock accuracy -5 +5 %
ccuracy
FPS_SLOT_T[1:0] = 0b00 0.625
. FPS_SLOT_T[1:0] = 0b01 1.25
Sequencer Slot Pitch tsLoT ms
FPS_SLOT_T[1:0] = 0b10 25
FPS_SLOT_T[1:0] = 0b11 5
INTERRUPT OUTPUT (nIRQ)
nIRQ Output Low s
Voltage VhIRQ-LO Sinking 2mA 0.4 V
Vo = 5.5V, nIRQ
set to be high
impedance (i.e., no | Ta =+25°C -1 +0.001 +1
interrupts), Vpirq =
IRQ Leakage C t I 0V'and 5.5V A
n eakage Curren i
g nIRQ-LKG Vio = 5.5V, nIRQ U
set to be high-
impedance (i.e.,no | Tp =+85°C +0.01
interrupts), Vpirq =
0V and 5.5V

www.analog.com
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MAX77511/MAX77711

10V Input, Quad-Phase Configurable, 3A/Phase,
High-Efficiency Buck Converter

Electrical Characteristics—Top-Level (continued)
(Vsys = Vinx = 7.4V, single-phase configuration (1+1+1+1)®, V|o = 1.8V, V| po = 1.8V, listed conditions apply to all bucks, Tp =Ty =

-40°C to +125°C, typical values are at Tp = Ty = +25°C, unless otherwise noted.) (Note 2)

PARAMETER | SYMBOL CONDITIONS | MIN TYP MAX UNITS

GENERAL PURPOSE INPUTS/OUTPUTS (GPIO)

GPIO Supply Voltage Vio \%
Vio= 1.8V 0.22

Input Voltage Low VGPI-LO Vio \Y
Vip =3.3V 0.3xVip

. Vio=1.8V 0.78 x

Input Voltage High VGPL-HI Vio v
Vio =3.3V 0.7x Vo
General-purpose Ta=+25°C -1 +0.001 +1

Input Leakage Current IGPI-LKG i\r/]put, V_'o = 5.5V, pA

GpPio =0V and Tp = +85°C +0.01

5.5V, per GPIO

Output Voltage Low VGPo-LO Sinking 2mA 0.4 \%

Output Voltage High VGPO-HI Sourcing 1mA 0.8x Vo \%
DBNC_SELXx[1:0] = 0b01 0.11

Input Debounce Time tDB-GPI DBNC_SELx1:0] = 0b10 0.24 ms
DBNC_SELXx[1:0] = 0b11 1

Pullup Resistance RaPio-PU Internal pullup enabled to V|o (PUx = 1) 100 kQ

Pulldown Resistance RGPIO.PD I=nt1e)rnal pulldown enabled to DGND (PDx 100 KO

DEDICATED INTERNAL SUPPLIES

xé?tg’g \éL24 Regulator i (Note 4) 18 v

Vpp Regulator Voltage Vpb (Note 4) 1.8 Vv

THERMAL PROTECTION

Thermal Alarm 1 Ty120 Ty rising, 15°C hysteresis +120 °C

Thermal Alarm 2 Ty140 Ty rising, 15°C hysteresis +140 °C

fgf&fr(“o"’?[aé‘)”e ToTlo | Ty rising, 15°C hysteresis +165 °C

Note 2: The MAX77511/MAX77711 is tested under pulsed load conditions such that T; = Ta. Limits are 100% tested at Tp =
+25°C. Limits over the operating temperature range (T = -40°C to +125°C) are guaranteed by design and characterization
using statistical process control methods. Note that the maximum ambient temperature consistent with this specification is
determined by specific operating conditions, board layout, rated package thermal impedance, and other environmental factors.

Note 3: Supply current = Igys + Iin1 + IIn2 + 1N3 + 1ing- Output voltage condition corresponds to factory option 711A defaults. See the
Ordering Information table.

Note 4: See the Dedicated Internal Supplies section of the data sheet.

www.analog.com
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MAX77511/MAX77711

Electrical Characteristics—Quad-Channel Configurable Buck Regulator

10V Input, Quad-Phase Configurable, 3A/Phase,
High-Efficiency Buck Converter

(Vsys = Vinx = 7.4V, single-phase configuration (1+1+1+1)®, V|o = 1.8V, V| po = 1.8V, listed conditions apply to all bucks, Tp =Ty =

-40°C to +125°C, typical values are at Tp = Ty = +25°C, unless otherwise noted.) (Note 2)

Resistance

PARAMETER | SYMBOL CONDITIONS MIN TYP MAX UNITS
OUTPUT VOLTAGE
Low-ranae Programmable with
_g VOUTREGX[7:0] in 0.25 1.3
(RNGx = 0)
5mV steps
Output Voltage Vv - v
Regulation Range OUT-REGx . Programmable with
High-range VOUTREGX[7:0] 1 592
(RNGx = 1) bitfield in 20mV )
steps
RNGx =0, VoyT 2
05V, Ta=+25°C | O3 +03
RNGx =0, VOUT 2
ILoAD = OmA, 0.5\£, Ta =-40°C to -1.1 +1.1
Output Voltage y Forced-PWM +85°C )
ouT =t = %
Accuracy Mode, Voyt = trim | RNGx = 1, VouT 2
target (Note 5) 2V, Ta = +25°C 0.3 +0.3
RNGx =1, VOUT 2
2V, Tp =-40°C to -1.1 +1.1
+85°C
ILOAD = OmA, VouTt = 0.25V and 15 +15
Output Voltage End-of- Y Forced-PWM 1.3V, RNGx =0 iy
Range Accuracy out Mode, To =-40°C | v = 1V and
to +85°C 5.2V, RNGx = 1 -60 +60
. 49 Configuration, Forced-PWM mode, o
Load Regulation ILoAD = OA to 12A 0.1 %lA
. . VN = 2.3V to 10V, loyT = OMA, Forced- ) o
Line Regulation PWM mode 0.1 +0.1 %IV
SWITCHING CHARACTERISTICS
ILIMx[1:0] = 0b00 1.3 1.5 1.7
High-Side MOSFET | ILIMx[1:0] = 0b01 2.025 2.25 2.475 A
Peak Current Limit PEAK-HSX 'L iMx[1:0] = 0b10 27 3 33
ILIMx[1:0] = Ob11 4.05 4.5 4.95
Low-Side MOSFET IPEAK-
Valley Current Limit IVALLEYx Tracks IPEAK-Hsx HSx - 1A A
Low-Side MOSFET
Negative Current Limit INEG Forced-PWM mode -3.6 -3.0 -24 A
Low-Side MOSFET
Zero-Crossing Current Izx SKIP or Turbo SKIP mode 50 115 170 mA
Threshold
Vi xx =0V or 10V, 0.1 1
Ta=+25°C '
LXx Leakage Current ILX-LKG Per phase Vi xx = OV or 10V, MA
Ta =-40°C to 1
+85°C
High-Side MOSFET On- RoN-Hs | Per phase ILxx = 190mA 37 74 mQ

www.analog.com
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MAX77511/MAX77711

10V Input, Quad-Phase Configurable, 3A/Phase,
High-Efficiency Buck Converter

Electrical Characteristics—Quad-Channel Configurable Buck Regulator (continued)
(Vsys = Vinx = 7.4V, single-phase configuration (1+1+1+1)®, V|o = 1.8V, V| po = 1.8V, listed conditions apply to all bucks, Tp =Ty =

-40°C to +125°C, typical values are at Tp = Ty = +25°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Low-Side MOSFET On- _
Resistance RoN-LS Per phase ILxx =-190mA 14 28 mQ
RNG =0, VoyT =
o Per phase, nominal | 1.1V, FPWM mode,
Switching Frequency Fsw (Note 6) no load, T = 1 MHz
+25°C
Minimum Switching FSW-MIN SKI_P or Turbo SKIP mode, 711A factory 37 3.9 41 KHz
Frequency option
Maximum Duty Cycle Dmax Dropout, VoyT below regulation target 98 %
SPREAD-SPECTRUM MODULATION
Profile 1 3.0
Modulation Frequency FssmoD Profile 2 5.0 kHz
Profile 3 7.0
Modulation Envelope AFgw All profiles +8 %
FEEDBACK AND CONFIGURATION
PHCFGx Input Voltage 0.8 x
High P 9 VPHCFG-HI VoD \%
PHCFGx Input Voltage 0.2 x
Low P 9 VPHCFG-LO Vob \%
PHCFGx Input Leakage | | VDD = 1Y, and AR < i £0.001 il UA
Current PHCFGLKG | YPHCFGx Th = +85°C £0.01
OUTPUT VOLTAGE RAMP RATES
Soft-Start, Soft-Stop,
DVS Ramp Rate Root clock accuracy -5 +5 %
Accuracy
SFTUPDNXx[2:0] = DVSRISEXx[2:0] = 015
DVSFALLXx[2:0] = 0b000 ’
SFTUPDNXx[2:0] = DVSRISEXx[2:0] = 0625
DVSFALLXx[2:0] = 0b001 ’
SFTUPDNXx[2:0] = DVSRISEX[2:0] = 125
DVSFALLXx[2:0] = 0b010 ’
SFTUPDNXx[2:0] = DVSRISEXx[2:0] = 25
Soft-Start, Soft-Stop, DVSFALLx[2:0] = 0b011 '
DVS Ramp Rate (Note AVouTx/At mV/us
7) SFTUPDNXx[2:0] = DVSRISEXx[2:0] = 5
DVSFALLXx[2:0] = 0b100
SFTUPDNXx[2:0] = DVSRISEX[2:0] = 10
DVSFALLXx[2:0] = 0b101
SFTUPDNXx[2:0] = DVSRISEXx[2:0] = 20
DVSFALLx[2:0] = 0b110
SFTUPDNXx[2:0] = DVSRISEXx[2:0] = 40
DVSFALLx[2:0] = 0b111
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MAX77511/MAX77711

10V Input, Quad-Phase Configurable, 3A/Phase,
High-Efficiency Buck Converter

Electrical Characteristics—Quad-Channel Configurable Buck Regulator (continued)
(Vsys = Vinx = 7.4V, single-phase configuration (1+1+1+1)®, V|o = 1.8V, V| po = 1.8V, listed conditions apply to all bucks, Tp =Ty =

-40°C to +125°C, typical values are at Tp = Ty = +25°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Measured from DVS input (GPIO
assigned special function) rising edge to
DVS Ramp Delay tovspLy first LX pulse, GPIO debounce filter 3 HS
disabled (DBNC_SELx[1:0] = 0) (Note 8)
Measured from V1 13/VL24
BEN input (GPIO regulators pre- 10 40
assigned special enabled (FVLEN =
function) rising 1)
edge to first LX
Startup Ramp Dela t S
p p y SUDLY pulse, GP|Q VL13/V124 M
debounce filter regulators not pre- 50
disabled enabled (FVLEN =
(DBNC_SELX[1:0] | 0)
= 0b00)
Buck regulator disabled, active discharge
LX Active Discharge resistor enabled (ADENXx = 1), resistance
Resistance RLX-AD from LXx to corresponding PGNDX, per 100 170 Q
phase
OVERCURRENT PROTECTION
VPOKR XP&JTX rising, expressed as a percentage 77 82 87
Power-OK Threshold S OUI’?_EGX - t %
VoK. ouTx falling, expressed as a percentage 73 78 83
POK-F of VOUT-REGX
Hard-Short Detection v VouTx falling, expressed as a percentage 20 o
Threshold scp of target voltage (VOUT-REGx) °
SCPWARN_TIME[1:0] = 0b01 25
%‘r’;:fhort Shutdown tsETSHRT | SCPWARN_TIME[1:0] = 0b10 50 ms
SCPWARN_TIME[1:0] = 0b11 100
nRSTIO Input Voltage 0.3 x
Low P g VnrsT-LO | VDD = 1.8V VoD \Y
nRSTIO Input Voltage 0.7 x
High P g VnRsTIHI | VDD = 1.8V Vob \
ESV‘:’T'O OutputVoltage |, .~ o | Sinking 2mA 0.4 v
Vpp = 1.8V, Ta=+25°C -1 +0.001 +1
nRSTIO Input Leakage | : V =3.3V A
p 9 nRSTIO-LKG arr:gl%'{'/lo Tp = +85°C +0.01 M
nRSTIO Input Glitch
Filter 100 us
OUTPUT CURRENT MONITOR (AMUX)
Full-Scale Voltage VEs 1 V
(G)u_tput Current Monitor GDCIMON 1.0/3.0 V/A
ain
DC Current Monitor Per phase, Voyt = | lLoAD = 1A -30 +30 %
Accuracy 1.0V, Tp = +25°C ILoAD = 3A -10 +10 °
Channel Switching Time Includes signal settling time (Note 9) 0.2 ms

www.analog.com
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MAX77511/MAX77711

10V Input, Quad-Phase Configurable, 3A/Phase,
High-Efficiency Buck Converter

Electrical Characteristics—Quad-Channel Configurable Buck Regulator (continued)
(Vsys = Vinx = 7.4V, single-phase configuration (1+1+1+1)®, V|o = 1.8V, V| po = 1.8V, listed conditions apply to all bucks, Tp =Ty =

-40°C to +125°C, typical values are at Tp = Ty = +25°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Vamux =0V, Ta =+25°C 1 500 nA
Off Leakage Current AMUX is high .
impedance Ta=+85°C 1 HA

Note 5: See the Ordering Information table for Voyt trim targets associated with each part number.

Note 6: Switching frequency is not set by a clock oscillator. Fgyy varies depending on input voltage, output voltage, load, and spread-

spectrum settings.

Note 7: Soft-start, soft-stop, DVS rising, and DVS falling ramps are all controlled by the same internal digital-to-analog converter circuit
and share the same test set. Soft-start and soft-stop share the same control bits and are equal in magnitude but opposite in
direction. DVS rising and DVS falling ramps are independently controlled. See the Register Map for details.

Note 8: Digitally debounced for three consecutive 1us clock periods. Typical debounce time is at least 3us and up to 4us due to

synchronization to the digital clock.

Note 9: Not production tested. Design guidance only.

Electrical Characteristics—Linear Regulator (MAX77711 Only)

(Vsys = 7.4V, ViNLDO = 3.3V, Vi po = 1.8V, CinLDO = 10uF, CLpo = 2.2uF, Tp = Ty = -40°C to +125°C, typical values are at Tp = Ty
= +25°C, MAX77711 only, unless otherwise noted.) (Note 2 )

PARAMETER | SYMBOL CONDITIONS MIN TYP MAX UNITS

LDO (MAX77711 Only)

INLDO Voltage Range VINLDO 1.25 5.5 \%

INLDO Undervoltage . .

Lockout Threshold VINLDO-uvLO | DC rising (130mV hysteresis) 1.15 1.2 1.25 V

INLDO Shutdown .

Current lIINLDO-SHDN | LDO disabled 0.1 UA

INLDO Supply Current lINLDO-Q Vipo = 1.8V, no load 20 A

LDO Output Voltage Target regulation voltage, programmable

Range VLDO-REG | jn 25mV steps with LDO_VREG[6:0] 0.4 1.975 v
VINLDO = VDo + 0.3V to 5.5V, across all

'I&Egjggtpm Voltage Vipo VL po-REG settings, I po = 0.1mA to -2 +2 %

Y 300mA, Ta =-40°C to +85°C

LDO Maximum Output

Current ILpo (Note 10) 300 mA
VINLDO = VDo + 0.3V to 5.5V, across all

Load Regulation V| Do-REG settings, I po = 0.1mA to 0.5 %
300mA

Line Regulation ILpo = 0.1mA, ViNLDO = VDO + 0.3V to 0.05 %/
5.5V, across all V| po-ReG settings
ILpo = 300mA ViNLDO = 1.7V,

Dropout Voltage Vpo (Note 11) VLDO.REG = 1.85V 120 mV

LDO Current Limit V1 po = 90% of programmed target 320 550 1000 mA

LDO Output

Capacitance for Stability CLoo (Note 12) 22 47 Wk

LDO Startup Ramp Rate AV po/At 10% to 90% of final value 4 mV/us

LDO

www.analog.com
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MAX77511/MAX77711

10V Input, Quad-Phase Configurable, 3A/Phase,
High-Efficiency Buck Converter

Electrical Characteristics—Linear Regulator (MAX77711 Only) (continued)

(Vsys =7.4V, VinLpo = 3.3V, Vi po = 1.8V, CinLpo = 10uF, CLpo = 2.2uF, Tp = Ty =-40°C to +125°C, typical values are at Tp = Ty
= +25°C, MAX77711 only, unless otherwise noted.) (Note 2 )

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
VINLDO = 2.7V,
Vipo = 1V 137
f=10Hz to _
Output Noise 100kHz, ILpo = | /NLDO 287V, 138 HVRMS
15mA LDO
VINLDO = 5.5V,
Vipo = 1V 1%
Power-Supply Rejection ViNLDO = 3.3V + 20mVp_p, f = 10Hz to
Ratio PSRR 10kHz, VL po = 0.8V, I po = 30mA 75 dB
Active Discharge
Resistance RAD—LDO 100 Q
\Y rising, expressed as a percentage
VPOKLDOR | of Voormes P 9 87 92 97
Power-OK Threshold Vot |'|, " . %
Y ) Lpo falling, expressed as a percentage 85 % 95
LDOPOK-F of VLDO-REG

Note 10: Guaranteed by the Output Voltage Accuracy tests.

Note 11: The dropout voltage is the difference between the input voltage and the output voltage when the input voltage is within the
valid input voltage range, but below the output voltage setpoint. For example, if the output voltage setpoint is 1.85V, the input

voltage is 1.7V, and the actual output voltage is 1.65V, then the dropout voltage is 50mV (Vpo = VINLDO - VLDO)-

Note 12: For stability, guaranteed by design and not production tested.

Electrical Characteristics—I2C Serial Interface
(Vsys = 7.4V, V|o = 1.8V, all GPIOs unconnected, Tp = Ty = -40°C to +125°C, typical values are at Ta = Ty = +25°C, unless otherwise

noted.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
1/0 Stage
V|o Voltage Range Vio 1.65 5.5 V
Vo Valid Threshold V|0-VALID DC Rising 1.25 1.5 1.65 \Y
V|o Valid Threshold 200 mv
Hysteresis
V|o Bias Current Ta = +25°C, all GPIOs unconnected -1 0 +1 HA
SCL, SDA Input HIGH
Voltage VIH 1.44 V
SCL, SDA Input LOW
Voltage ViL 0.54 v
SCL, SDA Input
Hysteresis VHys 03 v
SCL, SDA Input _ _ -
Leakage Current Iy Vio = 5.5V, VgoL = Vgpa = 0V or 5.5V -10 +10 MA
SDA Output Low s
Voltage VoL Sinking 20mA 0.4 Vv
SCL, SDA Pin
Capacitance (Note 9) 10 pF

www.analog.com
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MAX77511/MAX77711 10V Input, Quad-Phase Configurable, 3A/Phase,
High-Efficiency Buck Converter

Electrical Characteristics—I2C Serial Interface (continued)

(Vgys =7.4V, V|po = 1.8V, all GPIOs unconnected, Ta = Ty =-40°C to +125°C, typical values are at Tp = Ty = +25°C, unless otherwise
noted.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX UNITS
TIMING (STANDARD, FAST, AND FAST-MODE PLUS)
Clock Frequency fscL 1 MHz
Bus Free Time between
STOP and START tBUF 0.5 us
Condition
-
Hold Time REEEATED fHD:STA 260 ns
START Condition ,
SCL LOW Period tLow 500 ns
SCL HIGH Period tHIGH 260 ns
Data Setup Time tSU:DAT 50 ns
Data Hold Time tHD:DAT 0 us
R I s .
TIMING (HIGH-SPEED MODE)
Clock Frequency fscL High-speed mode 3.4 MHz
g?%g;gle R.E.PEATED tsu-sTA 160 ns
ondition ;
g?lgRT'll'nE)e RE.PEATED tHD:STA 160 ns
ondition ’
SCL LOW Period tLow 160 ns
SCL HIGH Period tHIGH 60 ns
Data Setup Time tsu:DAT 10 ns
Data Hold Time tHD:DAT 0 us
T B L 1o .
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MAX77511/MAX77711 10V Input, Quad-Phase Configurable, 3A/Phase,
High-Efficiency Buck Converter

Typical Operating Characteristics

(ViNx = Vsys = 7.4V, Vourt = 1.2V, single-phase configuration, RNGx = 0, L = 0.47uH (Murata 2520 metric case size), Turbo SKIP
mode, transient performance option on, Ipeak-Hsx = 4.5A, Ta = +25°C, unless otherwise noted.)

QUIESCENT CURRENT vs. SUPPLY QUIESCENT CURRENT vs. SUPPLY QUIESCENT CURRENT vs. SUPPLY
VOLTAGE VOLTAGE VOLTAGE
0.6V OUTPUT 0.6V OUTPUT 1.2V OUTPUT
500 1oc01 500 10c02 500 10c03
RNG=0 RNG=0 RNG=0
450 [SKIP MODE 450 [TURBO SKIP MODE 450 [SKIP MODE
400 |SINGLE-PHASE 400 |SINGLE-PHASE 100 |SINGLE-PHASE
z ONLY BUCK 1 ENABLED z ONLY BUCK 1 ENABLED z ONLY BUCK 1 ENABLED
2 30 2 30 [ 2 350
g 30 g 30 g 30
250 250 | 250
; T, = +85°C ; Ty=+25°C ; Ta=485°C
g i g2 roac g o
& 150 [ri=v25°C & 150 2 150 —TTA : *fgg
3 g [Tz 3 1w 3 10 |-
50 50 50
0 0 0
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
QUIESCENT CURRENT vs. SUPPLY
VOLTAGE QUIESCENT CURRENT vs. SUPPLY QUIESCENT CURRENT vs. SUPPLY
1.2V OUTPUT VOLTAGE, 1.8V OUTPUT VOLTAGE, 1.8V OUTPUT
500 1oc04 500 1oc05 500 10c06
RNG=0 RNG =1 RNG =1
450 [TURBO SKIP MODE 450 [SKIP MODE 450 [TURBO SKIP MODE
400 |SINGLE-PHASE 400 |SINGLE-PHASE 400 |SINGLE-PHASE
z ONLY BUCK 1 ENABLED z ONLY BUCK 3 ENABLED z ONLY BUCK 3 ENABLED
Z 30 | Z 30 Z 30 i
B g |1a=r8C 30 T a0 [1,-485C
4 4 4 ‘
3 250 fr,=405°C 3 250 [t 3 250 ‘
Z 200 [Ta=40C £ |ATEC B | T=wsc
& & [ = & Ta=-40°C
2 150 @ 150 [Ta=425°C 2 150
> > Ta=-40°C >
AT 3 0 |2 AT
50 50 50
0 0 0
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
QUIESCENT CURRENT vs. SUPPLY QUIESCENT CURRENT vs. SUPPLY QUIESCENT CURRENT vs. SUPPLY
VOLTAGE, 3.3V OUTPUT VOLTAGE, 3.3V OUTPUT VOLTAGE, 5V OUTPUT
1000 10c07. 1000 10c08 10c09
RNG = 1 RNG =1 1400 [RNG=1
900 SKIP MODE - 900 TURBO SKIPMODE ~ —| SKIP MODE
800 | SINGLE-PHASE | 800 ' SINGLE-PHASE | 1200 |SINGLEPHASE
g ONLY BUCK 3 ENABLED z ONLY BUCK 3 ENABLED z ONLY BUCK 3 ENABLED
S e £ 1000
60 T 60 i \
x x x 800
3 500 3 500 3
= = =
g w0 g w0 g o0 Ta= +‘85°C
2 30 - ae @ 300 Ta = +85°C a Ta= 425°C
w Ty = 485°C w ] 2 40 A= 12
<2 | | <2 Ty=+25°C <] Ta=-40°C
To=+25°C Tp=40°C 20
100 iTA =.40°C 100 |
0 | 0 0
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
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MAX77511/MAX77711 10V Input, Quad-Phase Configurable, 3A/Phase,

High-Efficiency Buck Converter

Typical Operating Characteristics (continued)

(ViNx = Vsys = 7.4V, Vourt = 1.2V, single-phase configuration, RNGx = 0, L = 0.47uH (Murata 2520 metric case size), Turbo SKIP
mode, transient performance option on, Ipeak-Hsx = 4.5A, Ta = +25°C, unless otherwise noted.)

QUIESCENT CURRENT vs. SUPPLY
VOLTAGE vs. PHASE

QUIESCENT CURRENT vs. SUPPLY

QUIESCENT CURRENT vs. SUPPLY VOLTAGE vs. PHASE

VOLTAGE, 5V OUTPUT 0.6V OUTPUT 0.6V OUTPUT
toc10 1000 tocll 1000 toc12
1400 [RNG=1 SKIP MODE TURBO SKIP MODE
TURBO SKIP MODE 900 [RNG=0 900 [RNG=0
1200 |SINGLE-PHASE g0 [ONLY BUCK 1 ENABLED g0 [ONLY BUCK 1 ENABLED
< ONLY BUCK 3 ENABLED < <
2 2 700 2 700
£ 1000 = =
i \ 600 B 600
= 800 z Z
3 ] 3 50 3 0 —_—
g o0 Tp=+85°C g g 40 -3 PHASE
2 0 Ta=+25°C @ 300 f3pHASE 0 300 2PHASE,
5 Th=-40°C s 200 |2PHASE 5 200 1PHASE
1PHASE
20 100 100
0 0 0
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
QUIESCENT CURRENT vs. SUPPLY QUIESCENT CURRENT vs. SUPPLY
VOLTAGE vs. PHASE VOLTAGE vs. PHASE SHUTDOWN CURRENT vs. SUPPLY
1.8V OUTPUT 1.8V OUTPUT VOLTAGE
1000 toc13 1000 tocl4 10 toc1s
SKIP MODE TURBO SKIP MODE ENSEQ = Vi = 0V (SHUTDOWN)
900 |RNG =1 900 |RNG =1 9
_ ONLY BUCK 3 ENABLED _ ONLY BUCK 3 ENABLED L 8 —
=5 =5 =5
2 0 2 0 Z 7 P
] ] ] e
& 600 & 600 g s g
o o o
3 500 3 500 : 3 5 Ty = +85°C—gon
P P 3 PHASE z 7
Z 400 | @ 400 w 5 4 ~
S | S 2 PHASE
& 300 |3PHASE- @ 30 / E 3 ,./
3 2 PHASE — 5 1 PHASE 2 To=425°C
S 200 S 200 & 2 Ty =-40°C
1 PHASE
100 ! 100 1 4
0 0 0
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
STANDBY CURRENT vs. SUPPLY EFFICIENCY vs. LOAD EFFICIENCY vs. LOAD
VOLTAGE 0.6V OUTPUT 1.2V OUTPUT
50 loc16 100 tocl7? 1oc18
NO BUCKS ON, V,, = 1.8V (STANDBY) V=37V
5 Tenseq=ov 90 =507
40 |FTPEN=0 80 |-Vin=74V. \‘
z FVLEN=0
ER T = 485°C 0 _— ]
= A el g g
g 2 S et s
4 > >
5 2 50 2
3 ] o // o
5 2 2 4 2
) To=+25°C & // / &
Z 5 Ty=-40°C 30
7o 2 /i 2 Vour=12V_|
/// RNG =0 RNG =0
5 10 SKIP MODE — 10 SKIP Mode___
0 0 4 SINGLE-PHASE 0 SINGLE-PHASE
0 2 4 6 8 10 00001 0001 001 0.1 1 10 00001 0001 001 0.1 1 10

SUPPLY VOLTAGE (V)

www.analog.com
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MAX77511/MAX77711 10V Input, Quad-Phase Configurable, 3A/Phase,
High-Efficiency Buck Converter

Typical Operating Characteristics (continued)

(ViNx = Vsys = 7.4V, Vourt = 1.2V, single-phase configuration, RNGx = 0, L = 0.47uH (Murata 2520 metric case size), Turbo SKIP
mode, transient performance option on, Ipeak-Hsx = 4.5A, Ta = +25°C, unless otherwise noted.)

EFFICIENCY vs. LOAD EFFICIENCY vs. LOAD EFFICIENCY vs. LOAD
1.8V OUTPUT 3.3V OUTPUT 5V OUTPUT
100 100 toc20 100 toc21
Vi =7.4V ~
% | 0| = | % |
Vi = 10V]
80 | 80 / \6'" N 55\6 80 [ yd
70 70 / / / \f.: =74V 70 //
- e /7 g o/
3 3 1/ 3 //
Z 50 Z 50 Z 50
S S /i S //
2 2 2
& & &
) ) /] ) /
7/ Vour =18V VY Vor =33V » Vour =50V
0/ RNG = 1 RNG = 1 RNG = 1
10 SKIP Mode__. 10 SKIP Mode— 10 SKIP Mode—
5 SINGLE-PHASE 5 SINGLE-PHASE 0 SINGLE-PHASE
00001 0001 001 0.1 1 10 00001 0001 001 0.1 1 10 00001 0001 001 0.1 1 10
LOAD (A) LOAD (A) LOAD (A)
EFFICIENCY vs. LOAD vs. PHASE EFFICIENCY vs. LOAD vs. MODE LOAD TRANSIENT RESPONSE
0.6V OUTPUT
100 10022 100 10623 - toc24
SKIP T
95 — 90 FTURBO SKIP—0z==———/ "+ SINGLE-PHASE
N — TURBO SKIP MODE
90 — 80 RNG =0, L =0.47uH
g5 | 1PHASE 2PHASE  3PHASE 70 /] / Vi = 7.4V, 05N
< = / FPwm / '
S 8 S 60 // / Vour i "\ 50mV/div
2 5 2 50
3 s // /
el (! E
65 30 150
6 RNG =1 2 / / RNG = 1 T p————— :
SKIP MODE ™| 4 SINGLE-PHASE 300mA_| I
55 Vin=T7.4V__] 10 / Vin=T.4V_. lour oo 1Avdiv
o Vour =33V 5 Vour = 3.3V
0 3 6 9 12 00001 0001 001 0.1 1 10 100us/div
LOAD (A) LOAD (A)
LOAD TRANSIENT RESPONSE LOAD TRANSIENT RESPONSE LOAD TRANSIENT RESPONSE
0.6V OUTPUT s 0.6V OUTPUT s 0.6V OUTPUT e
SINGLE-PHASE QUAD-PHASE SINGLE-PHASE
FPWM MODE FPWM MODE TURBO SKIP MODE
RNG =0, L=047pH RNG =0, L =047pH RNG =0, L=047pH
Vi = 74V, 0.5A/s Vi = 74V, 0.5A/s Vi = 74V, 0.5A/s
Vour v N 50mVidiv Vour " A 50mVidiv Vour - - 50mVidiv
3A
BA
—— )
e ———— ‘ ‘ st [S—
300mA | | 127 | \
lour 1A/div lour e s L ——— ] lour 1A/div
100sfdiv 100sfdiv 100sfdiv

www.analog.com Analog Devices | 19



MAX77511/MAX77711

10V Input, Quad-Phase Configurable, 3A/Phase,
High-Efficiency Buck Converter

Typical Operating Characteristics (continued)

(ViNx = Vsys = 7.4V, Vourt = 1.2V, single-phase configuration, RNGx = 0, L = 0.47uH (Murata 2520 metric case size), Turbo SKIP

mode, transient performance option on, Ipeak-Hsx = 4.5A, Ta = +25°C, unless otherwise noted.)

Vour

lour

Vour

lour

VOUT

lour

LOAD TRANSIENT RESPONSE
1.2V OUTPUT

toc28

DUAL-PHASE
TURBO SKIP MODE
RNG=0,L=047puH
Vi =74V, 0.5A)us

\”

600mA |

100psfdiv

LOAD TRANSIENT RESPONSE
1.2V OUTPUT

toc31

DUAL-PHASE
TURBO SKIP MODE
RNG =0, L = 0.47pH
Vy, =74V, 0.5As

100psfdiv

LOAD TRANSIENT RESPONSE
3.3V OUTPUT

toc34

SINGLE-PHASE
TURBO SKIP MODE
RNG =1, L =1.54H
Vy, = 74V, 050

N

1.5A

100ps/div

www.analog.com

50mVidiv

2Aidiv

50mVidiv

2Aidiv

50mVidiv

1A/div

Vour

lour

Vour

lour

VOUT

lour

LOAD TRANSIENT RESPONSE
1.2V OUTPUT 1029
DUAL-PHASE
FPWM MODE
RNG=0,L=047puH
Vi =74V, 0.5A)us
A
'
3A
600mA | |
=]
100usfdiv
LOAD TRANSIENT RESPONSE
1.8V OUTPUT .
SINGLE-PHASE
TURBO SKIP MODE
RNG=1,L=15uH
Vi = 7.4V, 0.5A/s
~ N
1.5A
300mA | | )
100ps/div
LOAD TRANSIENT RESPONSE
3.3VOUTPUT toc3s
SINGLE-PHASE
TURBO SKIP MODE
RNG=1,L=15uH
Vi = 7.4V, 05A/s
A
14
3A
1.5A | ‘ )
e P
100ps/div

50mVidiv

2Aidiv

50mVidiv

1A/div

50mVidiv

1A/div

Vour

lour

Vour

lour

VOUT

lour

LOAD TRANSIENT RESPONSE
1.2V OUTPUT

toc30

QUAD-PHASE
FPWM MODE
RNG=0,L=047puH
Vi =74V, 0.5A)us

e

100psfdiv

LOAD TRANSIENT RESPONSE
1.8V OUTPUT

toc33

SINGLE-PHASE
TURBO SKIP MODE
RNG =1, L= 1.5H
V,, = 74V, 050

100psfdiv

LOAD TRANSIENT RESPONSE
5V OUTPUT

toc36

SINGLE-PHASE
TURBO SKIP MODE
RNG =1, L =1.54H
Vy, =74V, 050

het 2

S

1.5A

300mA |

100ps/div
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MAX77511/MAX77711 10V Input, Quad-Phase Configurable, 3A/Phase,
High-Efficiency Buck Converter

Typical Operating Characteristics (continued)

(ViNx = Vsys = 7.4V, Vourt = 1.2V, single-phase configuration, RNGx = 0, L = 0.47uH (Murata 2520 metric case size), Turbo SKIP
mode, transient performance option on, Ipeak-Hsx = 4.5A, Ta = +25°C, unless otherwise noted.)

LOAD TRANSIENT RESPONSE LINE TRANSIENT RESPONSE LINE TRANSIENT RESPONSE
5V OUTPUT e 0.6V OUTPUT - 3.3V OUTPUT oo
SNGLEPLASE SINGLE-PHASE I SINGLE-PHASE
- TURBO SKIP MODE i TURBO SKIP MODE
;‘:‘EBPWSE'E’ 1”2&5 RNG =0, L = 0.47uH f RNG=1,L=1.5uH
Vi =74V, 0508 Vour W A 20mVidiv Vour o\ o . - 20mVidiv
Vour " A\ 50mVidiv
3A
15 | |
37V \ 37V }
lour 1Adiv Vsys premrmmmrres S| 2V/div Vgys et i S| 2\//diy
100psfdiv 40ps/div 40ps/div
OUTPUT VOLTAGE RIPPLE 10040 DVS RISING RATES oot DVS FALLING RATES o2
TURBO SKIP MODE Va N 1 4
Vour |SINGLE-PHASE, RNG =0 omA | 20mVidiv
Vo Ve 25mVius
LV Y s 1.25V v sy 1.25mVis
i e 200mVvidiv out 0.625mViys
Vour L 20mVidiv y 015mVis
iy 1.0V
A | “5mA Vour 200mVidiv
- A .
Vour RELWRLN Yo He+| 20mVidiv
O ,
TR TITre eIy Widiv ) FPWM MODE
v, \‘\ \ \ i DUAL-PHASE
out Ik {4 W 20mVidiv RNG=0,L=047uH
100mA v 4 [
. (S0 — FPWM MODE "
Vour L 10mV/div (DVS) DUAL-PHASE 1Vidiv
i ccu RNG =0, L = 0.47pH
40ps/div 400ps/div 400ps/div
SOFT-START RATES o
o
- SOFT-STOP RATES ot STARTUP vs. FVLEN s
v (1] I
7 2Vidiv Vepo : : Nidiv
V. (BEN) I 4 * n
GPIO i ) Vepio i
(BEN) ; 2Vidiv (BEN) :
1.2V ! I 1.2V :
i p— Y Vour P ;/z'f_g;’;f\j/ps s SO0V
- AN i 0.625mViis i
) L \ 0.15mVips FVLEN=1 /- £ FVLEN=0
o
2.5mVijs — v oV i
- o i
Vour \ 0 ezgﬁr/“\s” Hs - o - TURBO SKIP MODE
0.45mV W " TURBO SKIP MODE * SINGLE-PHASE, RNG = 0
: TURBO:SKIP MODE . DUAL-PHASE,RNG =0 © SFTUPDNA = 20mV/ps
DUAL-PHASE, RNG = 0 . FSREN=1 | FSREN =1
FSREN:= 1 ms/div 40ps/div
1ms/div
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MAX77511/MAX77711 10V Input, Quad-Phase Configurable, 3A/Phase,
High-Efficiency Buck Converter

Typical Operating Characteristics (continued)

(ViNx = Vsys = 7.4V, Vourt = 1.2V, single-phase configuration, RNGx = 0, L = 0.47uH (Murata 2520 metric case size), Turbo SKIP
mode, transient performance option on, Ipeak-Hsx = 4.5A, Ta = +25°C, unless otherwise noted.)

STARTUP INTO PRE-BIASED OUTPUT POWER-UP SEQUENCE WAVEFORMS POWER-DOWN SEQUENCE WAVEFORMS _
u u v TURBO SKIP MODE
Il Nidiv BUCK1 IS DUAL-PHASE
t FPS_SLOT T= 1.25ms
| TURBO SKIP MODE 4 5Vidi ENSEQ e e
Vero .-—-.—-J I SINGLE-PHASE, RNG = 0 12V ) 2 |
(BEN) : : SFTUPDN1 =20mVius 500mV/div
FSREN = 1; FVLEN =1 ; ENSEQ [ - 5V/div
oy | | Tzsmiys CEEURTETE AN - o) T T
BUTPUT:: TEPIS I FETTE PR AW TP TS e \ \ 125mV/us

SLOT 3 \

Vour  HREEIAS s 25mVjps BUCK 3= 18V, SLOT 3
S 1idiv Vaurp [BUCKS:

ety =1 = Z1AV, 25mViis
: suouy = 100 | | BUCK1= 1V, SLOTS |, o Vour, [BUCK1=11V,8LOTS | 2= i
| \ \
I . \
X | b 5Vidiv Vour | TURBO SKIP MODE / e WH— pryye

t

N v | XSOV e Somine
20ps/div 2ms/div 4ms/div
IMMEDIATE SHUTDOWN HARD-SHORT SOFT-SHORT RESPONSE WAVEFORM HARD-SHORT RESPONSE WAVEFORM
FAULT RESPONSE WAVEFORM oot 1.2V OUTPUT ocs0 3.3VOUTPUT oest
u i TURBO SKIP MODE U b V, 4— SHORT APPLIED
|SFTDUPDNX = 1.25mVips Vourt 4~ OVERLOAD APPLIED ot i 4
nRSTIO : 1 ! {
<« FAULT FLAGGED | ;
v SO SIS 2Vidiv ! SCPWARN_TIVE = 50ms ¢ 1V/div Widiv
ouTt T >
SHORT APPLIED 4 nRSTIO T i nRSTIO v——— '
i i FAULTFLAGGED— | Svidiv FAULT FLAGGED =" 5V/div
33V Vidiv e M* lpEAKHS . ,\[‘;‘

Voura OTHER BUCKS : I T hauey

SOFT-STOP

It ! ! bt 5A/div it 5A/div

2Vidi [P I
o T ARANRI

1.8V

Vours fimeer
out3 W”\\\ (- ) ! 7 Nawey
e AV g : e 5A/div lixe ; 5A/div
TURBO:SKIP MODE, DUAL-PHASE TURBOSKIP MODE, DUAL-PHASE
I RNG =0, ILIM =4.5A I RNG =1, ILIM =4.5A
400ps/div 10ms/div 4us/div
LDO LOAD REGULATION
AND CURRENT LIMIT
PHASE CURRENT BALANCE AMUX ACCURACY vs. MODE 24 Jocss
H 100 — o33 Vinino = 3.3V
A Vin=74V 22
90 H Vour = 1.2V
" \ SINGLE PHASE 20
\ < g fYourz18v
S = U
= FPWM w
S \\ 2 16
g 5 \ S 14
=z =
g 40 \ 2 12 [Vour= 14V
g ¥ TURBO\ 3 10
20 0p | Your=08v
| FPWM MODE, QUAD PHASE — :
x4 RNG =0, ILIM = 454 10 [fscp — 06
Vi = 74V, Vour = 1.3V, loyr = 12A 0 ’
- 0 1 2 3 04
2ps/div LOAD (A) 0 200 400 600

OUTPUT CURRENT (mA)
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MAX77511/MAX7

7711

10V Input, Quad-Phase Configurable, 3A/Phase,
High-Efficiency Buck Converter

Typical Operating Characteristics (continued)

(ViNx = Vsys = 7.4V, Vourt = 1.2V, single-phase configuration, RNGx = 0, L = 0.47uH (Murata 2520 metric case size), Turbo SKIP
mode, transient performance option on, Ipeak-Hsx = 4.5A, Ta = +25°C, unless otherwise noted.)

LDO LINE REGULATION
0.83 toc55
Vipo = 0.8V
30mA LOAD
082
s
= 081
2
5 Tp=+85°C
2 080 }
z
g Ty= +25°C
5 o9 A”
3 Ty=-40°C
078
077
1 2 3 4 5 6
INPUT VOLTAGE (V)
LDO LOAD TRANSIENT s
Vipo = 0.8V
Vinwo = 3.3V

J T R —— \\,,——-»- 50mVidiv
v 300mA
| 0.5mA
T | 100mAVdiv
200usfdiv
LDO DISABLE WAVEFORM 10061
Vipo = 0.8V
ACTIVE DISCHARGE ENABLED (ADE_LDO = 1)
VGP\O e
(LDOEN)
2Vidiv
Vioo |- -

500mV/div

200ps/div

www.analog.com

0.5

0.0

0.5

OUTPUT ACCURACY (%)

Vioo

Vinoo

Vourt

lourt

Vioo

LDO OUTPUT ACCURACY
vs. SETTING

toc56

Vinwoo = 3.3V
30mA LOAD

Tp=+85°C

Tp=+25°C
Tp=-40°C

0.0 0.5 1.0 15 20

TARGET OUTPUT SETTING (V)

LDO LINE TRANSIENT

25

toc59

Vi = 0.8V
Viys =74V
30mA LOAD

4V
3V

10mVidiv

S——1Vidiv

200ps/div

BUCK TO LDO NOISE SEPARATION

toc62

Vigo = 1.1V

Viyipo = 3.3V

LDO LOAD = 30mA

4 PHASE BUCK, Vo7, = 1.1V, FPWM MODE

BUCK
OUTPUT

BUCK
LOAD

LDO OUTPUT

50mV/div

—| 2Aidiv

10mV/div

200ps/div

Vour

lioo

Vepio
(LDOEN)

PSRR (dB)

Vioo

loo

100
90
80
70
60
50
40
30
20
10

0

LDO LOAD TRANSIENT tocs7
Vipo =08V
Vinwo = 3.3V

N 50mVidiv
_somA
0.5mA
B — e 100mA/div
200us/div
LDO ENABLE WAVEFORM 10060
Vipo = 0.8V
Rionw =270
2Vidiv
o tnseiunpiamsnemraresesen| 500mVidiv
.
‘/./
A pmrmmtmmtmaiseesaimerend 20mA/div
100ps/div
LDO POWER SUPPLY REJECTION RATIO
10c63
MU /\VA\
Vipo=0.8V
[ Vinoowverace) =33V T ]
| 30mALOAD ]
0.01 0.1 1 10 100 1000

INPUT FREQUENCY (kHz)
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MAX77511/MAX77711

Typical Operating Characteristics (continued)

(ViNx = Vsys = 7.4V, Vourt = 1.2V, single-phase configuration, RNGx = 0, L = 0.47uH (Murata 2520 metric case size), Turbo SKIP
mode, transient performance option on, Ipeak-Hsx = 4.5A, Ta = +25°C, unless otherwise noted.)

www.analog.com

INLDO QUIESCENT CURRENT (pA)

25

20

INLDO QUIESCENT CURRENT vs.

INLDO VOLTAGE
toch:
Ta=+25°C
Ta=+85°C
Ta=-40°C_|
Vsys = 7.4V
Vipo =08V
2 3 4 5 6

INLDO VOLTAGE (V)

100

Veys = 7.4V
V=18V

10V Input, Quad-Phase Configurable, 3A/Phase,

High-Efficiency Buck Converter

INLDO VOLTAGE

L, e

INLDO SHUTDOWN CURRENT vs.

toc65

T, = 485°C=

=

i .= +25°C

INLDO VOLTAGE (V)
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MAX77511/MAX77711 10V Input, Quad-Phase Configurable, 3A/Phase,

High-Efficiency Buck Converter

Bump Configuration

64 WLP

TOP VIEW
(BUMP SIDE DOWN)
MAX77511/MAX77711

1 2 3 4 5 6 7 8
+ /“ . . . . /“ .
A [fPoNpt) fpeNDtl fxt ) [ nt ) (N2 ) {Lx2 | {PGND2) (PGND2)
B [({BST1} {PoND1} {xt} ([Nt} (N2} {ix2 | {peND2) BST2)
c [{snst+] {sNst-} (nRSTIO) { vio ) (nRQ} {GPIOT) {SNS2-} {SNS2+)
N J N J N > N Yi \\ Y \\\ yi N i \\ /,
p [{wus) (oo {soa} {'sc) (epios) {apioz) {N0O {AchD]
E [{acn (\DGND) [ AMUX [ srs (\GPIO6> (\GPIOB) (\/'ggﬁé} | Vias
F |{SNS3+| (SNS3-| PHCFGO ~PHCFGY (ENSEQ) (GPIO4) {SNS4-} {SNs4+)
G |{Bst3} {PeND3} (L3} (N3} [ N4 ) [ Lxe | (PGND4} |BST4
,/’>\\\\ ,///>‘\\\ ,/’>\\\\ //’>\\\\ ,/’>\\\ ///’>\\\ ,/’>\\\\ ,/’>\\\\
H | {PeNDs) (PeND3) {3 ) { Ns ) (N4 ) { x4 ) (PGND4) (PGNDA4)
\ ,/ \ ,/ N ,/ \\\ ,/ \ / \\\ / \ / \ /

64 WLP
(3.54mm x 3.54mm x 0.7mm, 0.4mm PITCH)

( > WHITE BUMP — SAME FUNCTION FOR MAX77711 AND MAX77511

0 \1 GREY BUMP — DIFFERENT FUNCTION FOR MAX77711 AND MAX77511
’ (SEE BUMP DESCRIPTIONS)

Bump Descriptions

PN | NAME |
BUCK SWITCHING PHASES

FUNCTION TYPE

A4, B4

IN1

Phase 1 Input. Bypass to PGND1 with a 10uF ceramic capacitor.

power input

A5, B5

IN2

Phase 2 Input. Bypass to PGND2 with a 10uF ceramic capacitor.

power input

www.analog.com
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MAX77511/MAX77711

10V Input, Quad-Phase Configurable, 3A/Phase,

High-Efficiency Buck Converter

Bump Descriptions (continued)

Functions.

PIN NAME FUNCTION TYPE
G4, H4 IN3 Phase 3 Input. Bypass to PGND3 with a 10uF ceramic capacitor. power input
G5, H5 IN4 Phase 4 Input. Bypass to PGND4 with a 10uF ceramic capacitor. power input

Phase 1 High-Side FET Driver Supply. Connect a 0.1yF ceramic capacitor .

B BST1 | between BST1 and LX1. power input

A3, B3 LX1 Phase 1 Switching Node power I/O
Phase 2 High-Side FET Driver Supply. Connect a 0.1yF ceramic capacitor .

B8 BST2 | hetween BST2 and LX2. power input

A6, B6 LX2 Phase 2 Switching Node power |/O
Phase 3 High-Side FET Driver Supply. Connect a 0.1uF ceramic capacitor .

G BST3 | between BST3 and LX3. power input

G3, H3 LX3 Phase 3 Switching Node power |/O
Phase 4 High-Side FET Driver Supply. Connect a 0.1yF ceramic capacitor .

G8 BST4 between BST4 and LX4. power input

G6, H6 LX4 Phase 4 Switching Node power I/O
A1, A2, B2 PGND1 Phase 1 Power Ground. Connect to all other power grounds on the PCB. ground
A7, A8, B7 PGND2 Phase 2 Power Ground. Connect to all other power grounds on the PCB. ground
G2, H1, H2 PGND3 Phase 3 Power Ground. Connect to all other power grounds on the PCB. ground
G7, H7, H8 PGND4 Phase 4 Power Ground. Connect to all other power grounds on the PCB. ground

PHASE CONFIGURATION AND FEEDBACK

c1 SNS1+ Bu.ck 1 Output Voltage Positive Feedback Input. Connect to the output at the analog input

point-of-load.
c2 SNS1- Efljl((:)kall Output Voltage Negative Feedback Input. Connect to ground at the point- analog input
Buck 2 Output Voltage Positive Feedback Input. Connect to the output at the .

c8 SNS2+ point-of-load. Connect to AGND if not used. analog input
Buck 2 Output Voltage Negative Feedback Input. Connect to ground at the point- .

c7 SNS2- of-load. Connect to AGND if not used. analog input
Buck 3 Output Voltage Positive Feedback Input. Connect to the output at the .

F1 SNS3+ point-of-load. Connect to AGND if not used. analog input

) Buck 3 Output Voltage Negative Feedback Input. Connect to ground at the point- .

F2 SNS3 of-load. Connect to AGND if not used. analog input
Buck 4 Output Voltage Positive Feedback Input. Connect to the output at the .

F8 SNS4+ point-of-load. Connect to AGND if not used. analog input
Buck 4 Output Voltage Negative Feedback Input. Connect to ground at the point- .

F7 SNS4- of-load. Connect to AGND if not used. analog input
Tri-State Phase Configuration Selection Input 0. Connect to Vpp, ground, or leave

F3 PHCFGO unconnected to configure the buck phases. See the Phase Configuration section digital input
of the data sheet for more information.
Tri-State Phase Configuration Selection Input 1. Connect to Vpp, ground, or leave

F4 PHCFG1 unconnected to configure the buck phases. See the Phase Configuration section digital input

of the data sheet for more information.
GENERAL PURPOSE INPUTS/OUTPUTS
c6 GPIOA General-Purpose Input/Output. Powered from V. Mappable to Special digital 1/0

www.analog.com
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MAX77511/MAX77711

10V Input, Quad-Phase Configurable, 3A/Phase,

High-Efficiency Buck Converter

Bump Descriptions (continued)

PIN NAME FUNCTION TYPE
D6 GPIO2 GeneraI-Purpose Input/Output. Powered from V|g. Mappable to Special digital 1/0
Functions.
E6 GPIO3 GeneraI-Purpose Input/Output. Powered from V|g. Mappable to Special digital 1/0
Functions.
F6 GPIO4 Gener_aI-Purpose Input/Output. Powered from V|g. Mappable to Special digital /0
Functions.
D5 GPIO5 Gene(aI-Purpose Input/Output. Powered from V|g. Mappable to Special digital /0
Functions.
E5 GPIO6 (,Eenefal-Purpose Input/Output. Powered from V|g. Mappable to Special digital 1/0
unctions.
I12C SERIAL INTERFACE
ca Vio | C S_enzlal Interfage .and _GPIO Voltage Supply. Registers are held in reset when power input
this pin's voltage is invalid.
D3 SDA I2C Serial Interface Data digital I/O
D4 SCL I2C Serial Interface Clock digital input
DEDICATED INTERNAL SUPPLIES
System Voltage Input. Power input to the internal V|_and Vpp linear regulators. .
E4 SYS Bypass to AGND with a 2.2uF ceramic capacitor. See Figure 16. power input
Phase 1 and 3 Low-Voltage Internal Bias Supply. Provides power to switching
D1 V013 FET drivers. Powered from SYS. Bypass V| 13 to PGND1/PGND3 with a 2.2pF power output
ceramic capacitor. Do not load this pin externally.
Phase 2 and 4 Low-Voltage Internal Bias Supply. Provides power to switching
E8 V24 FET drivers. Powered from SYS. Bypass V| 24 to PGND2/PGND4 with a 2.2uF power output
ceramic capacitor. Do not load this pin externally.
D2 VoD Low-V_oItage In_ternal Supply. Povyergd from SYS. Bypass to AGND with a 1uF power output
ceramic capacitor. Do not load this pin externally.
E1, D8 AGND Quiet Ground. Connect to all other grounds on the PCB. See Figure 15. ground
E2 DGND Digital Ground. Connect to all other grounds on the PCB. ground
TOP-LEVEL CONTROL AND MONITORING
Active-High Sequencer Enable Input. Compatible with the SYS voltage domain. Lo
FS ENSEQ Connect to DGND if automatic power sequencing is not required. digital input
Active-Low, Open-Drain, Reset Input/Output. Use for fault monitoring (Figure 10).
Connect to other MAX77511/MAX77711s on the PCB for a synchronized fault -
C3 nRSTIO o . . digital I/O
response. This pin requires a pullup resistor to Vpp or some other always-present
rail.
E3 AMUX Analog Multlplexler Output. Copnept to system ADQ to perform conversions on analog output
output load monitors. Leave this pin unconnected if not used.
C5 nIRQ Active-Low, Open-Drain Interrupt Output. This pin requires a pullup resistor. digital output

LINEAR REGULATOR (LDO)

MAX77711: Linear Regulator Output. Bypass to ground on the PCB with a 4.7pF
ceramic capacitor. Connect to ground on the PCB if not used.

MAX77511: Unused pin. Connect to ground on the PCB.

E7 LDO/AGND power output
MAX77511: Unused pin. Connect to ground on the PCB.
MAX77711: Linear Regulator Input. Bypass to ground on the PCB with a 10uF

D7 INLDO/AGND ceramic capacitor. Connect to ground on the PCB if unused. power input
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MAX77511/MAX77711 10V Input, Quad-Phase Configurable, 3A/Phase,

High-Efficiency Buck Converter

Detailed Description—Top-Level

The MAX77511/MAX77711 is a high-efficiency, power-management integrated circuit (IC) that combines a quad-phase
configurable buck regulator, six GPIOs, and a flexible power sequencer. The MAX77711 includes a 300mA, PMOS, low-
dropout linear regulator (LDO).

Flexible Power Sequencer (FPS)

The IC integrates a FPS that controls the power-up/down timing of the system. The functionality of the FPS (Figure 1) is
described as follows:

The power-up/down sequence consists of 12 slots that count sequentially in time.
+ Slots count upwards from 1 to 12 in the power-up sequence (Figure 2, left).
+ Slots count downwards from 12 to 1 in the power-down sequence (Eigure 2, right).

Regulators enable in their assigned slot in the power-up sequence. Regulators disable in their assigned slot in the
power-down sequence.

GPIOs assert logic-high in their assigned slot in the power-up sequence. GPIOs assert logic-low in their assigned slot
in the power-down sequence. Only GPIO5 and GPIO6 can be assigned to the sequencer.

The slot pitch (ts_oT, time between slots) is programmable between 0.625ms and 5ms in binary-weighted steps with
the FPS_SLOT_TI[1:0] bitfield. The default value of these bits can be set at the factory.

Any IC resource (bucks, LDO, GPIOs) can be assigned to power-up/down in any slot. Multiple resources may assign
to the same slot.

Use the buck enable bitfield (BENx[3:0]) to assign the bucks to one of the FPS slots. The default value of these bits
can be set at the factory.

Use the LDO enabile bitfield (LDOEN[3:0]) to assign the LDO to one of the FPS slots. The default value of these bits
can be set at the factory.

Use the GPIO function control bitfield (FUNCx[2:0]) to program GPIO5 and GPIOG6 to be controlled by the FPS. Use
the corresponding GPIOSEQx[3:0] bitfield to control slot assignment. The default value of these bits can be set at the
factory. A GPIO programmed to be an FPS digital output (FPSDO) can not be assigned to any other GPIO function.

Assert the ENSEQ pin logic-high to activate the IC from shutdown and begin the power-up sequence. Maintain a logic-
high on ENSEQ to keep the IC in the on through sequencer state. Bring ENSEQ logic-low to begin the power-down
sequence. The power-down sequence also starts if a SYS undervoltage lockout (UVLO) is detected.

The immediate shutdown sequence (Figure 3) begins if any of the following happen:

1.
2.
3.

Over-temperature lockout (OTLO) is detected (FLT = 1 due to OTLO).
Short-circuit protection (SCP) fault is detected in any buck regulator (FLT = 1 due to SCP).
nRSTIO pin is pulled low externally.

The power-up sequence is prevented if the IC is in UVLO, OTLO, FLT, or the nRSTIO pin is low.
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MAX77511/MAX77711 10V Input, Quad-Phase Configurable, 3A/Phase,
High-Efficiency Buck Converter
SHUTDOWN
ALL RESOURCES OFF
REGISTERS RESET POWER-ON RESET
Vsys < VPOR
Vio INVALID ENSEQ =1
AND OR
ENSEQ =0 Vio VALID
STANDBY
FPS_S[1:0] = 0600 ENSEQ =1
Vb REGULATOR ON AND
SERIAL BUS ENABLED Vsvs > VuvLo R
AND
POWER-DOWN FLT=0
COMPLETE AND
IMMEDIATE nRSTIO = 1
SHUTDOWN
COMPLETE
POWER-DOWN SEQUENCE 'MMEDS”ELEUE';LC’EDOWN POWER-UP SEQUENCE
FPS_S[1:0] = 0b10 T FPS. S[1:0]= 0000 FPS_S[1:0] = 0b01
OR "
nRSTIO =0

FLT =
OR
nRSTIO =0
Vsys < VuvLO_F
OR
ENSEQ =0
ON THROUGH SEQUENCER
FPS_S[1:0] = 0b11
RESOURCES ASSIGNED
TO SEQUENCER ENABLED

POWER-UP
COMPLETE

Figure 1. Flexible Power Sequencer State Diagram
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MAX77511/MAX77711

10V Input, Quad-Phase Configurable, 3A/Phase,

High-Efficiency Buck Converter

POWER-UP SEQUENCE

POWER-DOWN SEQUENCE

COME FROM
STANDBY
STATE

LATCH SLOT DATA
FROM REGISTERS*
ENABLE RESOURCE(S)
IN SLOT 1

ENABLE RESOURCE(S)
IN SLOT 2

ENABLE RESOURCE(S)
INSLOT 3

ENABLE RESOURCE(S)
IN SLOT 11

ENABLE RESOURCE(S)
IN'SLOT 12

POWER-UP
COMPLETE

GOTO
ON THROUGH SEQUENCER
STATE

ANY STATE IN
POWER-UP
SEQUENCE

nRSTIO=0

GO TO
IMMEDIATE SHUTDOWN
SEQUENCE
STATE

* SLOT CHANGES DURING
POWER-UP SEQUENCE
ARE IGNORED. CHANGES
TAKE EFFECT WHEN
SEQUENCE COMPLETES.

**SLOTS 4-10 NOT DRAWN

COME FROM
ON THROUGH SEQUENCER
STATE

LATCH SLOT DATA
FROM REGISTERS*
DISABLE RESOURCE(S)
INSLOT 12

DISABLE RESOURCE(S)
INSLOT 11

DISABLE RESOURCE(S)
IN'SLOT 10

DISABLE RESOURCE(S)
IN'SLOT 2

DISABLE RESOURCE(S)
INSLOT 1

POWER-DOWN
COMPLETE

GOTO
STANDBY
STATE

ANY STATE IN
POWER-DOWN
SEQUENCE

nRSTIO =0

GOTO
IMMEDIATE SHUTDOWN
SEQUENCE
STATE

* SLOT CHANGES DURING
POWER-DOWN
SEQUENCE ARE
IGNORED. CHANGES
TAKE EFFECT WHEN
SEQUENCE COMPLETES.

** SLOTS 9-3 NOT DRAWN

Figure 2. Power-Up/Down Sequence State Actions
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MAX77511/MAX77711 10V Input, Quad-Phase Configurable, 3A/Phase,
High-Efficiency Buck Converter

IMMEDIATE SHUTDOWN
SEQUENCE

COME FROM ANY STATE
WHERE BUCKS ARE ACTIVE

FLT=1
OR
nRSTIO =0

DISABLE ALL
RESOURCES

l

GO TO
STANDBY
STATE

Figure 3. Immediate Shutdown Sequence State Actions

General Purpose Input/Output (GPIO)

Six GPIOs provide system I/O expansion or hardware control options for the buck regulators. See the GPIO Buck Control
section for details on how these pins are used to control the buck regulators. See the Register Map for full details.
GPIOx direction is controlled by the corresponding DIRx[1:0] bitfield. GPIO function is controlled by FUNCx[2:0]. The
default values of these bitfields can be factory-programmed. Registers can be reprogrammed any time while 12C is active.
The GPIO voltage domain (Vo) must be valid for GPIOs to operate.

Interrupts are available to signal a change in any GPIO's state. Interrupts are configurable to trigger on rising edge, falling
edge, or any edge.

Output Mode
Program DIRXx[1:0] to Ob0O0 to configure the GPIO as a general-purpose output (GPO). Use the corresponding DATAX bit
to assert the pin logic high or low. The GPIOs function bitfield (FUNCXx[2:0]) is a don't care while DIRx[1:0] = 0b0O.

The GPO can be used in push-pull mode (DRVx = 1) or open-drain mode (DRVx = 0).

e Use push-pull output mode for applications that need fast edges and low power consumption.

e Open-drain mode requires a pullup resistor. Set the corresponding PUx bit to enable an on-chip pullup resistor
between that GPIO and V|g. An on-chip pulldown resistor is also available by setting the corresponding PDx bit. Each
resistor is typically 100kQ.

» Use open-drain mode to communicate between different voltage domains. For example, to send a signal from a
GPO on a 1.8V logic domain (V|p = 1.8V) to a device on a 1.2V logic domain, disable the on-chip pullup resistor
(PU = 0) and connect an external pullup resistor to 1.2V on the PCB.

» The open-drain mode can be used to connect several open-drain (or open-collector) devices together on the same
bus to create wired logic (wired AND logic is positive-true; wired OR logic is negative-true).
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Special Output Mode
Program DIRx[1:0] to 0b01 to configure the GPIO as a special purpose output. Program the corresponding FUNCx[2:0]
bits to map a function to the output. There are two possible functions:

e The GPIO can output the buck power-OK status value (BPOKXx). See the GPIO Buck Control section.
e The GPIO can be assigned to the Flexible Power Sequencer (FPS). GPIO5 and GPIOG6 only.

Input Mode

Program DIRx[1:0] to Ob11 to configure the GPIO as an input. Program the corresponding FUNCx[2:0] to map the logic
input to a function. See the GPIO Buck Control and Register Map sections for full details.

The corresponding DBNC_SELXx[1:0] bitfield selects the input debounce time (tpg-gpI)-

o Enable the debounce timer if the GPI is connected to a device that can bounce or chatter (like a mechanical switch).
e |f the GPI is connected to a circuit with clean logic transitions and no risk of bounce then, disable the debounce timer
to eliminate logic delays.
e Use the on-chip pullup or pulldown resistors to provide the GPI with a defined input to prevent logic chatter. Set the
corresponding PUx bit to enable the pullup. Set PDx to enable the pulldown. Each resistor is typically 100kQ.
+ If both corresponding PUx and PDx bits are set concurrently, then internal logic gives the pulldown resistor priority.
The pullup resistor is not enabled.

GPIO Buck Control

Assign the GPIOs special alternate functions to control the buck regulators. Use the FUNCx[2:0] bitfield to program the
corresponding GPIO to control buck enable, DVS, power-OK, or FPWM. Program which buck regulator to control using
the corresponding BSELX[1:0] bitfield. See Table 1 for details. The special functions are exclusive (e.g., the same GPIO
cannot control enable and DVS at the same time). FUNCXx[2:0] can be programmed at the factory (see GPIO Factory
Options). See the Register Map for details.

Table 1. GPIO Special Functions

FUNCx[2:0] | CONTROL FUNCTION TYPE LOGIC LEVEL SELECTED BUCK BEHAVIOR
0 Follows register control (BENx[3:0])
0b001 Enable INPUT
1 Output enabled
0 V set by VOUTREGX[7:0
0b010 DVS INPUT OUTx S oY L7:01
1 VouTx set by VOUTREGDVSx7:0]
0 Operating mode set by MODEXx[1:0] when buck is enabled
0b011 Forced-PWM (FPWM) INPUT —— -
1 Operating in FPWM when buck is enabled
0 Buck VoyTx is < Vpok or disabled
0b101 Power-OK (POK) OUTPUT 1 .
(or Hi-Z) VouTx is > Vpok

For example, set FUNC1[2:0] to 0b001 to program GPIO1 as an enable pin. Set BSEL1[1:0] to Ob10 to program this
enable pin to control buck 3. Multiple GPIOs controlling the same function for the same buck logic OR together. The
BSELx[1:0] bitfield is a don't care if the corresponding GPIO is not assigned a special buck control function.

Bring GPIO above Vgp|.H| to assert a logic-high. Lower GPIO below Vgp|._o to assert a logic-low. The logic thresholds
are derived from the V|g pin. V|0 must be valid for the GPIOs to work as buck special functions or GPIOs.

GPIO LDO Control

When using the MAX77711, use any GPIO to control LDO enable by assigning the corresponding FUNCx[2:0] bitfield to
0b100. See the LDO Hardware Enable section for more information.

GPIO Factory Options

Each GPIOs corresponding FUNCx[2:0] bitfield is factory-programmable. The GPIOs default pullup, pulldown, interrupt,
debounce, direction, and drive control registers depend on the factory-set FUNCXx[2:0] code. In other words, the default
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bit combination in FUNCx[2:0] determines the default value of the other GPIO control fields. See Table 2, Table 3 and
the GPIO Buck Control section for more information.

GPIO control registers are reconfigurable any time 12C is active. See the Register Map for full details. Contact the factory
to request the default GPIO configurations corresponding to each MAX77511/MAX77711 part number.

Table 2. GPIO Default Factory Options (Simple Decode)

FUNCx[2:0] DEFAULT FUNCTION OPTIONS (SEE Table 3 ALSO)
0x0 - Output Data Push-pull output driving DATAXx
0x1 - Buck Enable Input with pulldown, no interrupt, no debounce
0x2 - Buck DVS Input with pulldown, no interrupt, no debounce
0x3 - Buck FPWM Input with pulldown, no interrupt, no debounce
0x4 - LDO Enable* Input with pulldown, no interrupt, no debounce
0x5 - Buck POK Open-drain output with no pullup driving selected buck POK
0x6 - FPS Output** Push-pull output driving selected FPS slot
0x7 - FPS Output** Open-drain output with no pullup driving selected FPS slot

*MAX77711 only
**GPIO5 and GPIO6 only. Codes 0x6 and 0x7 set the same function (FPS Digital Output) but have different default drive options.

Table 3. GPIO Default Factory Options (Full Decode)

FUNCx[2:0] PUx | PDx IRQ_SELx[1:0] DBNC_SELx[1:0] DIRx[1:0] DRVx
0x0 - Output Data 0 0 0b00 0b00 0b00 1
0x1 - Buck Enable 0 1 0b00 0b00 0b10 0
0x2 - Buck DVS 0 1 0b00 0b00 0b10 0
0x3 - Buck FPWM 0 1 0b00 0b00 0b10 0
0x4 - LDO Enable* 0 1 0b00 0b00 0b10 0
0x5 - Buck POK 0 0 0b00 0b00 0b01 0
0x6 - FPS Output™ 0 0 0b00 0b00 0b01 1
0x7 - FPS Output™ 0 0 0b00 0b00 0b01 0

*MAX77711 only
**GPIOS5 and GPIO6 only. Codes 0x6 and 0x7 set the same function (FPS Digital Output) but have different default drive options.

Interrupts (nIRQ)

nIRQ is an active-low, open-drain output that is typically routed to the host processor's interrupt input to signal an
important change in the ICs status. See the Reqister Map for a full list of available status and interrupt bits.

An external pullup resistor is required for this node. nIRQ is the logical NOR of all unmasked interrupt bits in the ICs
register map.

All interrupts are masked by default. Masked interrupt bits do not cause the nIRQ pin to change. Unmask the interrupt
bits to allow nIRQ to assert.
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Dedicated Internal Supplies
V|13, V124, and Vpp are 1.8V linear regulators powered from SYS. V| 13 and V| 24 provide power for the switching FET
gate drivers. Vpp provides power for internal logic and control.

Bypass V| 13 and V| 24 to PGNDx with a minimum 2.2uF ceramic capacitor each. Bypass Vpp to AGND with a minimum
1uF ceramic capacitor. Position the bypass capacitors as close to the IC as possible. See the PCB Layout Guidelines for
more information. Do not load these regulators externally.

Vpp automatically activates when Vg is valid or ENSEQ is logic high. V| 13/V| 24 automatically activate when any buck
regulator is enabled or if the FVLEN bit is set. Set the FVLEN bit to force enable the V| 13/V| 24 regulators. The buck
startup ramp delay time (tsypLy) shortens when V| 13/V| 24 are enabled before the bucks enable. See the Register Map
for details.

Thermal Alarms and OTLO

The IC has thermal alarms to monitor if the junction temperature rises above +120°C and +140°C. See Figure 4. The IC
enters over-temperature lockout (OTLO) if the junction temperature exceeds ToTLo (approximately +165°C typ). OTLO
causes all resources to turn off immediately and latches the IC into a fault state (FLT = 1). See the Short-Circuit and
Thermal Protection section for more information.

Thermal monitoring is active whenever any of the following conditions are true:

e Any buck enables.

e The force thermal protection enable bit sets (FTPEN = 1). See the Reqister Map.

e Thermal protection enables (for any reason) and detects T; > 120°C (TJ_S[1:0] reads > 0b00). Protection
automatically remains active until Tj < 105°C.

The TJ_S[1:0] bitfield continuously indicates the junction temperature status. A maskable interrupt (TJ_I) is available to
signal a change in TJ_S[1:0]. See the Register Map for details.
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NO THERMAL ALARM
TJ_S[1:0] = 0600

(ANY BUCK ENABLED OR FTPEN = 1)
AND

Ty>+120°C

THERMAL ALARM 1 (Ty120)
TJ_S[1:0] = 0b01

TJ>+140°C

THERMAL ALARM 2 (TJ140)
TJ_S[1:0] = 0b10

OVER-TEMPERATURE
LOCKOUT (ToTLo)
TJ_S[1:0] = 0b11
CAUSES FAULT STATE TO LATCH
(FLT=1)

Figure 4. Thermal Alarms and OTLO State Diagram

Register Reset Condition

The ICs configuration registers reset to default values when V|g becomes invalid or SYS falls below the POR threshold.

Contact the factory to request a version of the
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The IC is factory-configurable with a variety of one-time programmable (OTP) options. The Register Map denotes factory-
programmable options by showing OTP in the Reset value field. See Table 4 and Table 5 for selector guides.

Table 4. MAX77711 Factory-Programmed Defaults (OTP Options)

MAX77711AEWB | MAX77711BEWB | MAX77711CEWB | MAX77711DEWB | MAX77711EEWB
Option 711A 711B 711C 711D 711E
Chip ID
CID[3:0] 0x0 0x2 0x4 0x5 0x6
Register Reset Vo or SYS Invalid | V|g or SYS Invalid | V o or SYS Invalid | V|p or SYS Invalid | V|g or SYS Invalid
Sequencer Slot Pitch 1.25ms 1.25ms 1.25ms 0.625ms 2.50ms
FPS_SLOT_T[1:0] 0b01 0b01 0b01 0b00 0b10
BUCK OPTIONS
FVLEN 0 (auto) 0 (auto) 0 (auto) 0 (auto) 0 (auto)
{SFTSHRT 50ms 25ms 50ms 25ms 25ms
SCPWARN_TIME[1:0] 0b10 0b01 0b10 0b01 0b01
RNGLOCK 0 (unlocked) 1 (locked) 0 (unlocked) 0 (unlocked) 0 (unlocked)
RNG1 0 0 0 0 0
RNG2 0 0 0 0 0
RNG3 1 0 1 0 1
RNG4 1 0 1 0 1
VouT1 0.7v 0.93v 1.1V 0.25V 1.0V
VOUTREG1[7:0] 0x5A 0x88 OxAA 0x00 0x96
VouT? 1.2V 0.93Vv 1.2V 0.25V 1.0V
VOUTREG2[7:0] O0xBE 0x88 0xBE 0x00 0x96
VouTs 1.8V 0.93Vv 1.8V 0.25V 3.3V
VOUTREG3][7:0] 0x28 0x88 0x28 0x00 0x73
VouT4 3.3V 1.23Vv 3.3V 0.25V 1.38V
VOUTREGA4[7:0] 0x73 0xC4 0x73 0x00 0x13
IPEAK-HS1 4.5A 4.5A 4.5A 1.5A 4. 5A
ILIM1[1:0] Ob11 Ob11 Ob11 0b00 Ob11
IPEAK-HS2 4.5A 4.5A 4.5A 1.5A 4.5A
ILIM2[1:0] 0b11 Ob11 0b11 0b00 Ob11
IPEAK-HS3 4.5A 4.5A 4.5A 1.5A 4.5A
ILIM3[1:0] Ob11 0Ob11 Ob11 0b00 Ob11
IPEAK-HS4 4.5A 4.5A 4.5A 1.5A 4.5A
ILIM4[1:0] Ob11 Ob11 Ob11 0b00 Ob11
Buck 1 Enable/FPS Slot Slot 1 Slot 1 Slot 3 Force Disabled Slot 3
BEN1[3:0] 0x2 0x2 0x4 0x0 0x4
Buck 2 Enable/FPS Slot Slot 2 Slot 1 Slot 3 Force Disabled Slot 2
BEN2[3:0] 0x3 0x2 0x4 0x0 0x3
Buck 3 Enable/FPS Slot Slot 3 Slot 2 Slot 2 Force Disabled Slot 1
BENS3[3:0] 0x4 0x3 0x3 0x0 0x2
Buck 4 Enable/FPS Slot Slot 4 Slot 4 Slot 4 Force Disabled Slot 2
BEN4[3:0] 0x5 0x5 0x5 0x0 0x3
Buck 1 Soft Start/Stop +1.25mV/us +1.25mV/us +1.25mV/us 0.15mV/us +0.625mV/us
SFTUPDNI2:0] 0x2 0x2 0x2 0x0 0x1
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Table 4. MAX77711 Factory-Programmed Defaults (OTP Options) (continued)
MAX77711AEWB | MAX77711BEWB | MAX77711CEWB | MAX77711DEWB | MAX77711EEWB

Buck 2 Soft Start/Stop +1.25mV/us +1.25mV/us +1.25mV/us 0.15mV/us +1.25mV/us
SFTUPDNZ2[2:0] 0x2 0x2 0x2 0x0 0x2
Buck 3 Soft Start/Stop +1.25mV/us +1.25mV/us +1.25mV/us 0.15mV/us +0.625mV/us
SFTUPDN3[2:0] 0x2 0x2 0x2 0x0 0x1
Buck 4 Soft Start/Stop +1.25mV/us +1.25mV/us +1.25mV/us 0.15mV/us +0.625mV/us
SFTUPDN4[2:0] 0x2 0x2 0x2 0x0 0x1
Soft-Start off On On On off
IpEAK-HSX Override
fo) o] . .
S reagmsﬁlgctrum Pseudo-Random Pseudo-Random Triangular Triangular Pseudo-Random
Assi.:sted Active Off Off on Off Off
Discharge
Transient Pgn‘ormance Off Off Off Off Off
Option
LDO OPTIONS
LDO Enable/FPS Slot Slot 5 Disabled Slot 5 Disabled Enabled
LDOEN[3:0] 0x6 0x0 0x6 0x0 0x1
Vipo 1.8V 0.4V 0.6V ov 1.8V
LDO_VREGI5:0] 0x38 0x00 0x08 0x0 0x38

GPIO OPTIONS (SEE Table 2 AND Table 3)

GPIOLOCK 0 (unlocked) 0 (unlocked) 0 (unlocked) 0 (unlocked) 0 (unlocked)
GPIO1 Function Buck 1 Enable Buck 1 FPWM Buck 1 Enable Buck 1 DVS Input Buck 1 Enable
FUNC1[2:0]; BSEL1[1:0] 0x1; 0x0 0x3; 0x0 0x1; 0x0 0x0; 0x2 0x1; 0x0
GPIO2 Function Buck 2 Enable Buck 2 FPWM Buck 3 Enable Buck 1 DVS Input Buck 2 Enable
FUNC2[2:0]; BSEL2[1:0] 0x1; 0x1 0x3; 0x1 0x1; 0x2 0x0; 0x2 0x1; 0x1
GPIO3 Function Buck 3 Enable Buck 3 FPWM Buck 4 Enable Buck 1 DVS Input Buck 3 Enable
FUNC3[2:0]; BSEL3[1:0] 0x1; 0x2 0x3; 0x2 0x1; 0x3 0x0; 0x2 0x1; 0x2
GPI0O4 Function Buck 4 Enable Buck 4 FPWM Buck 1 FPWM Buck 1 DVS Input Buck 4 Enable
FUNC4[2:0]; BSEL4[1:0] 0x1; 0x3 0x3; 0x3 0x3; 0x0 0x0; 0x2 0x1; 0x3
GPIOS5 Function LDO Enable FPS Output Buck 3 FPWM Buck 1 DVS Input LDO Enable
FUNC5[2:0]; BSEL5[1:0] 0x4; 0x0 0x6; 0x0 0x3; 0x2 0x0; 0x2 0x4; 0x0
GPIO6 Function FPS Output FPS Output Buck 4 FPWM Buck 1 DVS Input FPS Output
FUNCB6[2:0]; BSEL6[1:0] 0x7; 0x0 0x6; 0x0 0x3; 0x3 0x0; 0x2 0x7; 0x0
GPIO5 FPS Slot Slot 6 Slot 4 Slot 1 Slot 1 Slot 6
GPIOSEQ5I[3:0] 0x5 0x3 0x0 0x0 0x5
GPIO6 FPS Slot Slot 12 Slot 6 Slot 1 Slot 1 Slot 12
GPIOSEQ6[3:0] OxF 0x5 0x0 0x0 OxF
Table 5. MAX77511 Factory-Programmed Defaults (OTP Options)
MAX77511AEWB MAX77511LEWB MAX77511MEWB MAX7511REWB
Option 511A 511L 511M 511R
Chip ID
CID[3:0] 0x1 0x9 0x7 0x8
Register Reset V)o or SYS Invalid V|p or SYS Invalid V)o or SYS Invalid V|o or SYS Invalid
Sequencer Slot Pitch 5ms 1.25ms 5ms 1.25ms
FPS_SLOT_T[1:0] 0b11 0b01 0b11 0b01

BUCK OPTIONS
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Table 5. MAX77511 Factory-Programmed Defaults (OTP Options) (continued)

MAX77511AEWB MAX77511LEWB MAX77511MEWB MAX7511REWB
FVLEN 0 (auto) 0 (auto) 0 (auto) 0 (auto)
tSFTSHRT 100ms 100ms 100ms 100ms
SCPWARN_TIME[1:0] Ob11 Ob11 Ob11 Ob11
RNGLOCK 0 (unlocked) 0 (unlocked) 0 (unlocked) 0 (unlocked)
RNG1 1 0 1 0
RNG2 1 0 1 0
RNG3 1 1 1 0
RNG4 1 0 1 1
VouT1 3.3V 1.0V 3.3V 1.2v
VOUTREG1[7:0] 0x73 0x96 0x73 OxBE
VouT2 1.8V 1.0V 3.3V 1.2V
VOUTREGZ2[7:0] 0x28 0x96 0x73 0xBE
VouTs 5.0V 3.3V 5.0V 1.2v
VOUTREG3[7:0] 0xC8 0x73 0xC8 0xBE
VouT4 2.5V 0.95vV 5.0V 1.8V
VOUTREG4([7:0] 0x4B 0x8C 0xC8 0x28
IPEAK-HS1 4.5A 4.5A 4.5A 4.5A
ILIM1[1:0] Ob11 Ob11 Ob11 Ob11
IPEAK-HS?2 4.5A 4.5A 4.5A 4.5A
ILIM2[1:0] Ob11 Ob11 Ob11 Ob11
IPEAK-HS3 4.5A 4.5A 4.5A 4.5A
ILIM3[1:0] Ob11 Ob11 Ob11 Ob11
IPEAK-HS4 4.5A 4.5A 4.5A 4.5A
ILIM4[1:0] Ob11 0b11 Ob11 0b11
Buck 1 Enable/FPS Slot Slot 3 Slot 4 Slot 3 Disabled
BEN1[3:0] 0x4 0x5 0x4 0x0
Buck 2 Enable/FPS Slot Disabled Slot 4 Slot 1 Disabled
BEN2[3:0] 0x0 0x5 0x2 0x0
Buck 3 Enable/FPS Slot Disabled Slot 2 Disabled Disabled
BEN3[3:0] 0x0 0x3 0x0 0x0
Buck 4 Enable/FPS Slot Disabled Slot 3 Slot 3 Disabled
BENA4[3:0] 0x0 Ox4 0x4 0x0
Buck 1 Soft Start/Stop +0.625mV/us +0.625mV/us +0.625mV/us +0.625mV/us
SFTUPDN[2:0] 0x1 0x1 0x1 0x1
Buck 2 Soft Start/Stop +0.625mV/us +0.625mV/us +0.625mV/us +0.625mV/us
SFTUPDNZ2[2:0] 0x1 0x1 0x1 0x1
Buck 3 Soft Start/Stop +0.625mV/ps +2.5mV/ps +0.625mV/ps +0.625mV/us
SFTUPDN3[2:0] 0x1 0x3 0x1 0x1
Buck 4 Soft Start/Stop +0.625mV/us +0.625mV/us +0.625mV/us +0.625mV/us
SFTUPDN4[2:0] 0x1 0x1 0x1 0x1
Soft-Start ) On On On On
IpEAK-HSXx Override
Spread Spetiun Triangular Triangular Triangular Triangular
Profile 9 9 9 9
Assi§ted Active Off Off Off Off
Discharge
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Table 5. MAX77511 Factory-Programmed Defaults (OTP Options) (continued)

MAX77511AEWB MAX77511LEWB MAX77511MEWB MAX7511REWB
Transient Pe_rformance On On On On
Option
LDO OPTIONS
LDO Enable/FPS Slot Disabled Disabled Disabled Disabled
LDOEN[3:0] 0x0 0x0 0x0 0x0
Vibo Do not use Do not use Do not use Do not use

LDO_VREG[5:0]

GPIO OPTIONS (SEE Table 2 AND Table 3)

GPIOLOCK 0 (unlocked) 0 (unlocked) 0 (unlocked) 0 (unlocked)
GPIO1 Function Buck 1 Enable Buck 4 POK GPO Buck 1 Enable
FUNC1[2:0]; BSEL1[1:0] 0x1; 0x0 0x5; 0x3 0x0; 0x0 0x1; 0x0
GPIO2 Function Buck 3 Enable Buck 1 POK Buck 3 Enable GPO
FUNC2[2:0]; BSEL2[1:0] 0x1; Ox2 0x5, 0x0 0x1; Ox2 0x0; 0x0
GPIO3 Function Buck 3 Enable Buck 3 POK Buck 3 Enable Buck 4 Enable
FUNC3[2:0]; BSEL3[1:0] 0x1; 0x2 0x5; 0x2 0x1; 0x2 0x1; 0x3
GPI04 Function Buck 1 POK GPO Buck 1 POK GPO
FUNC4[2:0]; BSEL4[1:0] 0x5; 0x0 0x0; 0x3 0x5; 0x0 0x0; 0x0
GPIO5 Function Buck 3 POK GPO Buck 3 POK Buck 4 POK
FUNC5[2:0]; BSEL5[1:0] 0x5; 0x2 0x0; 0x1 0x5; 0x2 0x5; 0x3
GPIO6 Function Buck 2 Enable GPO GPO Buck 1 POK
FUNCG6[2:0]; BSEL6[1:0] 0x1; 0x1 0x0; 0x0 0x0; 0x0 0x5; 0x0
GPIO5 FPS Slot Slot 7 Slot 7 Slot 7 Slot 7
GPIOSEQ5[3:0] 0x6 0x6 0x6 0x6
GPIO6 FPS Slot Slot 4 Slot 4 Slot 4 Slot 4
GPIOSEQ6[3:0] 0x3 0x3 0x3 0x3

Detailed Description—Quad-Channel Configurable Buck Regulator

The IC integrates a high-efficiency, phase-configurable step-down (buck) regulator with four 3A phases (®). Four
feedback inputs allow up to four different regulated outputs (channels). Each regulator operates on an input supply
between 2.3V and 10V. Output voltage is programmable with an 12C serial interface between 0.25V and 5.2V in 5mV or
20mV steps depending on the RNGx bit. See the Ouiput Voltage Selection section.

Each switching phase supports 3A. The phase configuration is selectable by strapping programming pins on the PCB.
Any multiphase or single phase combination can be set: 49, 30+10, 20+20, 20+10+10, or 1O+1O+1O+1D. (See
the Phase Configuration section.) Load capability adds linearly as phases combine (1® supports 3A, 2® supports 6A,
etc.). Maximum load capability is 12A in the 4® (single output channel) configuration. Four individual 3A outputs can be
regulated in the (1+1+1+1)® configuration.

Six general-purpose input/outputs (GPIO) add additional flexibility. The GPIOs can be programmed as digital I/O or
assigned to special functions: buck enable inputs, buck DVS inputs, buck FPWM mode inputs, or power-OK monitor
outputs. See the GPIO Buck Control section.

Buck Regulator Control Scheme

MAX77511/MAX77711 uses Maxim's proprietary Quick-PWM™ adaptive on-time control scheme. Adaptive on-time
control provides fast response to load transients, inherent compensation to input voltage variation, and stable
performance at low duty cycles. Buck 1 is referenced in the following explanation.

On-times (MOSFET Q1 on) are controlled by the on-time generator circuit. See Figure 5. This circuit calculates an on-
time based on the output voltage target (VoyT-REG1), the input voltage (V|N1), and the target switching frequency (Fgwy)-

Off-times (MOSFET Q2 on) begin when the on-time ends. Shoot-through current from IN1 to PGND1 is avoided by
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introducing a brief period of dead time between switching events when neither MOSFET is on. Inductor current conducts
through Q2s intrinsic body diode during dead time.

The PWM comparator regulates VoyTt1 by modulating off-time. The negative input of the PWM comparator is a voltage
proportional to the actual output voltage error added to the inductor current sense. The positive input is a compensation
ramp. The PWM comparator begins an on-time (and resets the compensation ramp) when the error voltage plus inductor
current becomes less than the ramp. The off-time automatically begins again when the calculated on-time expires.

A phase scheduler receives the output of the PWM comparator and prioritizes the on-times of each phase under buck
1 control. The scheduler controls phase spacing (i.e., 2® is spaced 180° apart, 3® is spaced 120°, 4® is spaced 90°).
Multiphase configurations permanently have all phases activated and always switch in sequence during steady-state
operation. Phases do not add or shed.

Switching frequency (Fgyy) of the adaptive on-time buck is variable and heavily influenced by the instantaneous load.
More on-time pulses in a given time (higher Fgyy) is observed as load increases. Fewer on-times in a given time (lower
Fsw) is observed as load decreases.

IN1
RAMP RESET
RAMP
REGISTERS & X1
CONTROL L 3 N | ON-TIME >
PHASE | GENERATOR1 IPEAK-HS1
| +@ P SCHEDULER "
REFDAC | BST]
INDUCTOR F JE A
(VOuT-REG1) CURRENT SENSE PHASE DC
BALANCE Q1
PHASE
SOFT-START, CONFIGURATION OTHER | |
SOFT-STOP, 2
DVS RAMPS DECODER PHASES SPREAD-
gm SPECTRUM
+
[ | DRVER LX1
LOGIC v
L
sNSt+ @
SNS1- _DIFF' _ — UVLO E
VPoK
Vscp
VL
DIE TEMP FAULT PROTECTION L viavi T
MONITOR STATE MACHINE REGULATORS =
v ?; <|: IVALLEY1
nRSTIO PHCFG1 [PHCFGO _[SYS VL AGND lx PGND1

Figure 5. Buck Control Scheme Diagram
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Adaptive Off-Time Control

The buck regulator automatically switches from adaptive on-time control to adaptive off-time control when the IC detects
duty cycle above 80%. Adaptive off-time control uses an off-time generator circuit and regulates the output voltage by
modulating on-time. Changing control methods allows the regulator to maintain high stability and low jitter at high duty
cycles.

Phase Configuration

The IC has four 3A switching phases which can be configured into single phase or multiphase bucks. Use the PHCFG1
and PHCFGO pins to program the buck phase configuration. PHCFG1/PHCFGO are tri-state digital inputs. 12C device
address is also configured using these pins. See Table 6 for programming information.

Table 6. Phase Configuration Programming

PHCFG1 | PHCFGO | PHASE (®) CONFIGURATION NUMBER OF OUTPUTS 12C DEVICE ADDRESS (7-BIT)
0 0 40 1 0x71
0 1 30+ 10 2 0x72
0 z 20 + 20 2 0x73
1 0 20+ 10 + 10 3 0x74
1 1 20+ 10 + 10 3 0x75
1 z 10+ 10 + 10 + 10 4 0x76
z 0 10+ 10 + 10 + 10 4 0x77
z 1 10+ 10+ 10 + 10 4 Ox4E
z z 10+ 10 + 10 + 10 4 0x4F

0 = connected to DGND
1 = connected to Vpp
Z = unconnected

Permanently strap PHCFG1/PHCFGO to one logic value on the PCB. The logic value of these inputs latches when the
device exits shutdown.

The PHCFGS[3:0] status bitfield reflects the latched value of the PHCFG1/PHCFGO pins and can be used to check for
errors before the host controller enables the bucks through 12C. See the Register Map for details.

The buck feedback configuration is specific to the phase configuration. For example, a quad-phase (4®) buck regulates
a single output voltage using only the SNS1+/SNS1- pins for feedback. The other feedback pins are unused. See Table
7 for how to configure the feedback sense pins for each phase configuration. Ground unused feedback sense pins. See
the Typical Applications Circuits section of the data sheet for more information.

Table 7. Buck Feedback Assignment vs. Phase Configuration

PHASE (®) CONFIGURATION PHASES USED BUCK NAMING CONVENTION FEEDBACK INPUTS
X1
40 LX2 SNS1+
(1 output) LX3 Buck 1 (Vour1) SNS1-
LX4
X1
SNS1+
LX2 Buck 1 (V
30 + 10 e (Vout1) SNS1-
(2 outputs) SNSa+
LX4 Buck 4 (VouTs) SNS4-
X1 SNS1+
2 + 20 LX2 Buck 1 (Vour1) SNS1-
(2 outputs) X3 SNS3+
LX4 Buck 3 (Vours) SNS3-
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Table 7. Buck Feedback Assignment vs. Phase Configuration (continued)

PHASE (®) CONFIGURATION PHASES USED BUCK NAMING CONVENTION FEEDBACK INPUTS
I[Q Buck 1 (VouT1) 2,;1\18311+
2?3+0L11$L;s1)¢ LX3 Buck 3 (VouTs) SSI\IjISS’o:‘;
L4 Buck 4 (VouTa) SS’;I\JSST
LXi Buck 1 (VouT1) gﬁg*
10+ 10+ 10 + 10 LX2 Buck 2 (VouT2) Sslmssz;
(4 outputs) Lx3 8ok 3 (Voura SSI\;ISS%T
Lx4 Buck 4 (VouT4) SSTE;T
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Output Voltage Selection

Target regulation voltage (VoyT-REG) is adjustable between 0.25V and 1.3V in 5mV steps, while the range bit is low
(RNGx = 0) and between 1V and 5.2V in 20mV steps, while the range bit is high (RNGx = 1). See Table 8. Each buck
regulator has an independent corresponding RNGx bit.

Table 8. Buck Output Voltage Range
RANGE BIT (RNG) | VouT.REG PROGRAMMING RANGE (V) | STEP PER LSB (mV) | REQUIRED INDUCTOR VALUE (uH)

RNG =0 02510 1.3 5 0.47
(low-range)
RNG = 1 11052 20 15

(high-range)
The same registers (VOUTREGx[7:0] and VOUTREGDVSXx[7:0]) set VoyuT-REG regardless of RNG. The default state of
the RNG bit is factory-programmable. The range lock OTP bit (RNGLOCK) prevents serial writes from changing RNG
from the factory-default value. See the Register Map for details.

The VOUTREGXx[7:0] bitfield sets the buck output voltage while the corresponding DVS input is logic-low.

VOUTREGDVSx[7:0] sets the output voltage when the DVS input is logic-high. DVS is always logic-low if no GPIO is
assigned as a DVS input for that particular buck. See the Digital Voltage Scaling (DVS) section for more details.

Buck Enable Control

Buck Software Enable

Use the I12C serial interface to program the BENx[3:0] bitfield to 0b001 to enable the corresponding buck output. Program
BENXx[3:0] to 0b000 to disable the buck. The serial interface is active whenever V|g is valid.

Buck Hardware Enable

A buck enable pin is available by assigning a GPIO as a special function buck enable input. When a GPIO is programmed
as an enable input, then the interaction between the enable pin and the software (12C) enable command is a logical OR.
The GPIOs derive logic thresholds from the V|g pin. Vg must be valid for the GPIOs to function.

Program any GPIOs FUNCx[2:0] bitfield to O0b001 to configure that GPIO as a buck enable pin. Program which buck
the enable pin controls using the corresponding BSELXx[1:0] bitfield. The logical relationship between multiple GPIOs
assigned to enable the same buck is a logical OR. See the GPIO Buck Control and the Register Map sections for more
information.

Buck Flexible Power Sequencer Enable

Use the ENSEQ pin to control the bucks using the Flexible Power Sequencer (FPS). Assert ENSEQ logic-high (or
connect to SYS) to cause bucks assigned to the FPS to power-up in a factory-programmed sequence. Bring ENSEQ
logic-low to begin the power-down sequence. Power-down starts only after power-up is completed.

The sequence consists of 12 time slots. The BENx[3:0] bitfield controls the corresponding buck's slot assignment. The
default value of this bitfield can be programmed at the factory and reprogrammed anytime while 12C is active.

Buck regulators cannot be assigned to a FPS slot and forced-enabled/disabled through software at the same time.
However, a GPIO buck enable pin can be assigned while the same buck is assigned to a sequencer slot. The logical
interaction between the FPS (ENSEQ) and the GPIO enable pin is a logical OR.

V| does not need to be valid for ENSEQ to activate the sequencer. The LDO (MAX77711 only) and GPIOs can also be
assigned to the sequencer's slots. See the Flexible Power Sequencer (FPS) and Reqister Map sections of the data sheet
for more information.
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Buck Power-OK Monitors

The IC features power-OK (POK) comparators to monitor the voltage quality of each buck output. The BPOKXx status bits
continuously reflect the status of these monitors. BPOKx goes high when the corresponding buck enables, the soft-start
finishes, and its output rises above Vpok-r (82% of VouT target typ). BPOKx goes low when the corresponding buck
disables or its output falls below Vpok-F (78% of VouyT target typ).

The BPOK _I interrupt is available to signal whenever any of the BPOKXx status bits change from 1 to 0. Each BPOK bit is
separately maskable to prevent BPOK_| from asserting. See the Reqister Map for more details.

A hardware POK is available by assigning one of the GPIO pins as a POK output. See the GPI/O Buck Control section
for more information.

Digital Voltage Scaling (DVS)

Use the digital voltage scaling (DVS) function to command buck output voltages to change quickly. Assign a GPIO as a
DVS special function input to enable DVS for the selected buck. See the GP/O Buck Control section for details.

When the DVS pin is asserted logic-low, then the selected buck's output voltage is programmed by the VOUTREGXx[7:0]
register. When DVS is asserted high, then the buck's output follows the VOUTREGDVSx[7:0] register. If a buck converter
has no DVS pin assigned by a GPIO special function, then the output voltage always follows VOUTREGx[7:0].

When VoyTx is increased by a DVS command, the target voltage is ramped at a positive rate set by the corresponding
DVSRISEXx[2:0] bitfield. When VoyTx is decreased by DVS, the target voltage is ramped at a negative rate set by the
corresponding DVSFALLXx[2:0] bitfield.

Set the FSRENX bit to enable the corresponding buck to automatically enter FPWM mode (regardless of MODEXx[1:0])
when the target voltage is commanded to ramp. FPWM mode allows the buck output to sink current from Coyt to PGND
which enables VpoyTx to track the negative rate set by DVSFALLx[2:0] (DVS down) or SFTUPDNJ[2:0] (soft-stop). See
Table 9.

Table 9. FSREN Effect on Buck Behavior

. BUCK BEHAVIOR IN DC BUCK BEHAVIOR DURING RAMP
MODEX[1:0] FSRENX (NO VouTx CHANGE) (Voutx CHANGING)
0 Source Only Source Only
SKIP or Turbo SKIP .
1 Source Only Source or Sink
Forced-PWM X Source or Sink Source or Sink

Note: Buck outputs capable of sinking current can follow changes to VoyTtx with negative ramp rates set by DVSFALLXx[2:0] or
SFTUPDN/2:0] (soft-stop).

Buck Regulator Mode

Use the MODEX[1:0] bitfield to program the bucks to one of three modes. The default mode is Turbo SKIP mode. All
modes are described as follows:

e Forced-PWM (FPWM) mode ensures continuous inductor current at all output loads. Negative inductor current is
allowed no less than INeg (-3A typ). The converter can sink DC current from the output capacitor to maintain output
voltage regulation. All internal control circuits remain on in FPWM mode to achieve the fastest load transient response.

o SKIP mode forces discontinuous inductor current at light loads. The controller prevents negative inductor current by
forcing LX to a high-impedance state if inductor current is detected near OmA. SKIP mode deactivates a portion of
the internal control circuitry to conserve quiescent supply current (Iq). SKIP mode improves light-load efficiency of the
buck by reducing the total number of switching cycles needed to regulate the output. Only use SKIP mode if expected
load current is less than 10mA per phase.

e Turbo SKIP mode is similar to SKIP mode. Turbo SKIP mode prevents negative inductor current but keeps the internal
control circuitry activated to improve the converter's response to load transients. Use Turbo SKIP when expected load
currents are more than 10mA per phase. This is the default recommended mode.

Mode can be reprogrammed any time while I2C is active. See the Typical Operating Characteristics for a performance
overview of the three modes.
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A GPIO special buck control function is available to force the selected buck into FPWM mode using a hardware pin. See
the GPIO Buck Control section for details. If a GPIO is assigned as an FPWM input, then the selected buck operates in
FPWM mode when the pin is asserted logic-high. The buck operates in the mode programmed by its MODEX[1:0] bitfield
when the pin is asserted logic-low.

Soft-Start and Soft-Stop

The IC has internal soft-start and soft-stop ramps that control the slew rate of VoyTx as the bucks startup and shutdown.
Ramp rate magnitude is programmed by the SFTUPDNXx[2:0] bitfield. This bitfield controls both soft-start and soft-stop
slew rate. Each buck has unique control of output ramp rate.

The bucks always soft-start whenever enabled by any source (sequencer, hardware input, software command). The
bucks soft-start when recovering from a short-circuit protection (SCP) fault or over-temperature lockout (OTLO).

The bucks always soft-stop when disabled by the sequencer, hardware enable inputs, or software commands. If any
buck regulator causes an SCP fault, then that buck stops switching immediately without soft-stop (LX becomes high-
impedance). All other enabled bucks soft-stop in a controlled manner. If OTLO is detected, then all bucks stop switching
immediately without soft-stop.

Bucks only follow their commanded soft-stop ramp if the buck is capable of sinking current. Use the FSRENX bit to enable
the corresponding buck output to sink current and follow soft-stop ramp regardless of MODEX[1:0]. See Table 9 for more
information.

Active Discharge Resistor

The IC integrates a 100Q active discharge resistor (R x.ap) between LXx and the corresponding PGNDXx that discharges
the output capacitor when the buck disables and the soft-stop ramp finishes. Write ADENXx = 1 through I2C to enable the
active discharge resistor function for all phases under the master buck's control. For example, if buck 3 is configured as
a 20 (6A) channel, then writing ADEN3 = 1 activates the active discharge resistor on both LX3 and LX4 when buck 3
disables and soft-stop finishes.

An internal option for advanced users is discussed in the Assisted Active Discharge after Soft-Stop section of the data
sheet.

Spread-Spectrum Modulation

The bucks are capable of dithering their switching frequency for noise-sensitive applications. Program the bits in the
SPECTMODx[1:0] bitfield to enable spread-spectrum modulation for the corresponding buck regulator. Each buck can
activate or deactivate spread-spectrum individually.

The spread-spectrum modulation pattern is either pseudo-random or triangular. The choice of pseudo-random or
triangular is only programmable at the factory.

Spread-spectrum modulation is characterized by two parameters: modulation envelope and modulation rate.

e The modulation envelope (AFgyy) determines the maximum difference between the modulated switching frequency
and the nominal switching frequency. This controls how much the frequency dithers. The modulation envelope is
nominally +8% for all profiles regardless of pseudo-random or triangular.

e The modulation rate determines how quickly the switching frequency changes from one value to another. This controls
how fast the frequency dithers.
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Pseudo-Random Pattern

The pseudo-random engine uses a 4-bit linear feedback shift register (LFSR) to create a pseudo-random value. Refer
to Figure 6. The LFSR value is converted to an analog signal and then amplified before being added to the output of
the on-time generator circuit. The pseudo-random value shortens or lengthens the on-time of the converter. This causes
the control loop to increase or decrease the switching frequency to maintain voltage regulation. Each buck has its own
pseudo-random pattern generator.

ENVELOPE REF DAC _ PSEUDO-RANDOM
" MODULATION SIGNAL
SPECTMODX[1:0] DECODE
RATE || LINEAR FEEDBACK
CLocK SHIFT REGISTER

SSM_MODF_MULI1-0F > FERGENCY SCALER

(1x DEFAULT)

*INTERNAL CONTROL BITFIELD. CONTACT FACTORY FOR DETAILS.

Figure 6. Pseudo-Random Modulator Engine

Use the SPECTMODXx[1:0] bitfield to enable spread-spectrum to one of three modulation rates (Fssmobp)- Fssmob
sets the frequency at which the LFSR wraps back to the seed value. The clock rate of the LFSR is F_pgRr. This is the
frequency at which one pseudo-random value changes to another. Refer to Figure 7 for an illustration.

LFSR VALUE Fsw
16
_,— - Fswvom) + AFsS
27 L
8 Fswinowm)
4 4
|
| | I
|
: : —,_ : - Fswivom) - AFss
t t t t t t t t t t t t t t T
| -+l e LFSR CLOCK PERIOD (1/FLsR) |
e REPEAT PERIOD (1/Fss_MoD) >

FLFSR = Fss_moD x [2N - 1]

N =LFSR WIDTH (4 BITS)

Fss_mop = MODULATION RATE (1, 3, 5, OR 7kHz)

AFss = MODULATION ENVELOPE (+8%, +12%, OR +16%)

Figure 7. 4-Bit Pseudo-Random Modulation Signal Example
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Triangular Pattern

The triangular engine uses a 4-bit up/down synchronous counter to create a stepped triangle pattern. Refer to Figure 8.
The counter value is converted to an analog signal and then amplified before being added to the output of the on-time
generator circuit. The counter value progressively shortens and lengthens the on-time of the converter. This causes the
control loop to progressively increase and decrease the switching frequency to maintain voltage regulation. Each buck

has its own triangular pattern generator.

ENVELOPE w REF DAC

SPECTMODX[1:0] DECODE

*INTERNAL CONTROL BITFIELD. CONTACT FACTORY FOR DETAILS.

RATE UPIDOWN
CLOCK > COUNTER
SSM_MODF_MUL[1:0]" > e aUENCY SCALER
(1x DEFAULT)

TRIANGULAR
MODULATION SIGNAL

Figure 8. Triangular Modulator Engine

Use the SPECTMODx[1:0] bitfield to enable spread-spectrum to one of three modulation rates (Fssmop)- Fssmop sets
the frequency at which the counter returns to the same value. The clock rate of the counter is FcoynT- This is the
frequency at which the frequency changes from one value to another. Refer to Figure 9 for an illustration.

COUNTER VALUE
16 A

Fsw

- Fswovom) + AFss

- Fswinom)

- Fswvom) - AFss

I
!
-»! - COUNTER CLOCK PERIOD (1/FCOUNT)

|
|
e REPEAT PERIOD (1/Fss_MoD)

FCounT = Fss_mop x [2N*1-2]

N = COUNTER RESOLUTION (4 BITS)

Fss_mop = MODULATION RATE (1, 3, 5, OR 7kHz)

AFss = MODULATION ENVELOPE (+8%, +12%, OR +16%)

Y

Figure 9. 4-Bit Triangular Modulation Signal Example
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Output Current Monitoring
The IC is capable of sensing DC current in each switching phase.

The output of the circuit is the AMUX pin. The signal on AMUX ranges from OV to Vgg (1.0V typ). Use the MUX_SEL[2:0]
bitfield to select which phase the AMUX pin is monitoring current from.

For measuring current in multiphase buck configurations, the host controller must convert current in each phase and then
perform the addition. The MAX77511/MAX77711 only provides current information per phase. Current information is not
summed for multiphase bucks.

Method for Measuring Buck Converter Output Current

Program the multiplexer to switch to the desired output phase by changing the bits in MUX_SEL[2:0].

Wait the appropriate channel switching and signal settling time (200us typ).

Convert the voltage on the AMUX pin and use Equation 1 to determine the average current in that phase.

If using a multiphase buck configuration, then multiply the result of Equation 1 by the number of phases in the buck
to approximate the total current (Equation 2).

rOOb =

Equation 1

| _ VAmux
PHASE(AVG) CpCIMON

where Gpcvon is the gain of the current monitor (0.333V/A typ).
Equation 2

lout(ave) = IpHase(ave) * N

where IpHASE(AVG) is the result of the current measurement of a single phase (Equation 1) and N is the number of
switching phases configured for the corresponding buck.

A more accurate output current measurement is possible by converting the current in a multiphase buck's individual
phases and then adding the results. For example, measure the output current of a 3® buck configuration by repeating
steps 1-3 for each of the three phases in sequence. Add the individual phase measurements together to find the total
buck output current.

Short-Circuit and Thermal Protection

The IC has fault protection designed to protect itself from abnormal conditions. If any buck is overloaded, cycle-by-cycle
current limit prevents inductor current (in each phase) from increasing beyond Ipgak-Hsx- If an on-time is ended by
current limit, then the buck prevents a new on-time from starting until the inductor current falls below lya Ly (1A less
than Ipeak-Hs typ). This prevents inductor current from increasing uncontrollably due to the overloaded output.

The bucks have additional short-circuit protection (SCP) and over-temperature lockout (OTLO) protection functions that
operate according to the state machine in Figure 10. The operation of the state machine is summarized as follows:

e If any enabled buck output falls below Vpok.F (typically 78% of regulation target), then a warning interrupt asserts
(SCPWRN_I).

e If any enabled buck output stays below Vpok-Rr (typically 82% of regulation target) for longer than tgrTsyRrT, then all
resources disable and a fault interrupt asserts (FLT_I).

e |f any phase has 16 consecutive on-times terminated by current limit, then a warning interrupt asserts (SCPWRN_]I).

e |f any phase continues to have an unbroken string of on-times terminated by current limit for longer than tgrTSHRT,
then all resources disable and a fault interrupt asserts (FLT_]I).

e |f any enabled output falls below Vgcp (typically 20% of regulation target), then all resources disable and a fault
interrupt asserts (FLT_I).

e |[fthe junction temperature exceeds ToTLo (165°C typ), then all resources disable and a fault interrupt asserts (FLT_I).

e |f the FLT I interrupt asserts, then the IC pulls the nRSTIO pin low and latches into an internal fault state (FLT = 1).
Resources may not enable until the fault state clears.

e [f there is no fault condition but the nRSTIO pin is pulled low externally, then all resources disable. No interrupt asserts
when nRSTIO is driven low externally. Resources may not enable until nRSTIO = 1.

SCP monitoring is not active during soft-start and soft-stop ramps. SCP is active during DVS ramps.
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OTLO monitoring is active whenever any of the following conditions are true:
e Any buck enables.

e The force thermal protection enable bit sets (FTPEN = 1). See the Reqister Map.

e Thermal protection enables (for any reason) and detects T; > 120°C (TJ_S[1:0] reads > 0b00). Protection

automatically remains active until Tj < 105°C.
The internal fault state is exited when all of the following conditions are true:

e The die temperature falls below ToTo by approximately 15°C (TJ_S[1:0] < 0b11).

e ENSEQ pin is logic-low.
e All or some bucks are programmed disabled:

« If the fault state was latched due to SCP, then only the buck that caused the SCP needs to be disabled.

 If the fault state was latched due to OTLO, then all bucks must be disabled.

NOTES

EXTERNAL FAULT
NO INTERRUPT

N1: IF OTLO, THEN DISABLE ALL BUCKS
TO CLEAR FAULT. IF SHORT, THEN

ALL OUTPUTS FORCED DISABLED
nRSTIO DRIVE = HIGH-Z

DISABLE SHORTED BUCK TO CLEAR
FAULT.

N2: TRANSITION PREVENTED DURING
SOFT-START AND SOFT-STOP RAMP
TIME.

nRSTIO =1

nRSTIO =0

N3: DIAGRAM ASSUMES SYS AND Vio
WITHIN THE VALID RANGE.
REGISTERS RESET WHEN Vio
BECOMES INVALID OR Vsys < VPOR.

ANY Vour < 78% OF TARGET

OR

ANY PHASE HAS 16 CONSECUTIVE
ON-TIMES ENDED BY CURRENT LIMIT

NORMALN3 (FLT = 0)
ALL OUTPUTS MAY BE
ENABLED OR DISABLED
nRSTIO DRIVE = HIGH-Z

ALL Vour > 82% of TARGET

AND
ALL PHASES HAVE AT LEAST ONE
N2 ON-TIME NOT ENDED BY CURRENT-LIMIT

Ty<+150°C
AND
ENSEQ =0
AND
BUCKS PROGRAMMED

DISABLEDN!

HARD-SHORT
(ANY Vour < 20% OF TARGET)

INTERNAL FAULT (FLT =1)
FLT_I INTERRUPT

nRSTIO =0

WARNING (SCPWRN = 1)
SCPWRN_I INTERRUPT
ALL OUTPUTS MAY BE
ENABLED OR DISABLED
nRSTIO DRIVE = HIGH-Z

TIME ELAPSED
<{SFTSHRT

HARD-SHORT

(ANY Vout < 20% OF TARGET)
OR
TIME ELAPSED > tSFTSHRT

ALL OUTPUTS FORCED DISABLED
nRSTIO DRIVE = LOW

OVER-TEMPERATURE LOCKOUT
(OTLO, Ty > +165°C)

Figure 10. Fault Protection State Machine
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Reset Input/Ouput (nRSTIO)

nRSTIO is an active-low, open-drain input/output pin that is typically connected to all other MAX77511/MAX77711
NRSTIO pins on the PCB. Use nRSTIO in systems using multiple MAX77511/MAX77711 devices that need all outputs
to shut off simultaneously if any one output detects a fault (short-circuit or OTLO). See Figure 11 for a recommended
system diagram.

The IC asserts nRSTIO low if FLT = 1. The IC stops driving nRSTIO low when the fault state is cleared (FLT = 0). See
Figure 10 for details about the IC fault protection logic.

g( Vop OR
MAX77511/MAX77711 (U1)]  OTHERBIAS

Rpy
T 100kQ
FAULT
PROTECTION nRSTIO
STATE MACHINE |
S(
)
«
7 MAXTTS1IMAXTTT11 (U2)
nRSTIO
S(
)
g(
Y

MAX77511/MAX77711 (U3)

nRSTIO|

Figure 11. Common nRSTIO for Fault Signaling
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Detailed Description—Linear Regulator (MAX77711 Only)

The MAX77711 integrates a 300mA PMOS low-dropout linear voltage regulator (LDO). Output voltage is programmable
through 12C between 0.4V and 1.975V in 25mV steps using the LDO_VREG[5:0] bitfield. A 100Q (typ) active-discharge
resistor is available to quickly discharge the LDOs output after the regulator has been disabled.

The LDO is not available in the MAX77511. When using MAX77511, connect the INLDO and LDO pins to ground on the
PCB and do not make changes to the LDO control registers.

< MAX77711

Voo INLDO -«— DC SOURCE

CINLDO 1.25V TO 5.5V
10pF

IHF

_”:}

- 300mA LDO
LDO_VREG[5:0] CONTROL LDO
LDOEN[3:0] /[

OV_CLMP_EN 4
RAD_LDO
AGND

» Vipo
CLoo 0.4V T0 1.975V
4.7uF

IH—H

Figure 12. LDO Simplified Block Diagram

LDO Enable Control

LDO Software Enable
Use the I2C serial interface to program the LDOEN([3:0] bitfield to 0b001 to enable the LDO. Program LDOEN[3:0] to

0b000 to disable the LDO. The serial interface is active whenever V|g is valid. Do not make changes to this bitfield if
using the MAX77511.

LDO Hardware Enable

An LDO enable pin is available by assigning a GPIO as a special function LDO enable input (LDOEN). When a GPIO is
programmed as an enable input, then the interaction between the enable pin and the software (12C) enable command is
a logical OR. The GPIOs derive logic thresholds from the V|g pin. V|o must be valid for the GPIOs to function.

Program any GPIOs FUNCx[2:0] bitfield to O0b100 to configure that GPIO as an LDO enable pin. The logical relationship
between multiple GPIOs assigned to enable the LDO is a logic OR. See the Reqister Map section for more information.
Do not configure a GPIO as an LDO enable pin when using the MAX77511.

LDO Flexible Power Sequencer Enable

The LDO can be controlled using the Flexible Power Sequencer (FPS). See the Flexible Power Sequencer (FPS) section
for a full description.

The LDOEN([3:0] bitfield controls the LDOs slot assignment in the FPS. The default value of this bitfield can be
programmed at the factory. The LDO cannot be assigned to a FPS slot and forced-enabled/disabled through software
at the same time. However, a GPIO LDO enable pin can be assigned while the same LDO is assigned to a sequencer
slot. The logical interaction between the FPS (ENSEQ) and the GPIO enable pin is a logical OR. See the Reqister Map
section of the data sheet for more information. Do not assign the LDO to the FPS when using the MAX77511.
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Detailed Description—I2C Serial Interface

All MAX77511/MAX77711 versions feature a revision 3.0 I2C-compatible, 2-wire serial interface consisting of a
bidirectional serial data line (SDA) and a serial clock line (SCL). The MAX77511/MAX77711 is a slave-only device that
relies on an external bus master to generate SCL. SCL clock rates from OHz to 3.4MHz are supported. I2C is an open-
drain bus, and therefore, SDA and SCL require pullups.

The device's 12C communication controller implements 7-bit slave addressing. An 12C bus master initiates communication
with the slave by issuing a START condition followed by the slave address. The slave address is pin-programmable
on the PCB using the PHCFG1 and PHCFGO pins (see Table 10). These pins also set the buck regulator's phase
configuration (see Phase Configuration). All slave addresses not mentioned in Table 10 are not acknowledged.

The device uses 8-bit registers with 8-bit register addressing. They support standard communication protocols: (1)
Writing to a single register, (2) Writing to multiple sequential registers with an automatically incrementing data pointer,
(3) Reading from a single register, (4) Reading from multiple sequential registers with an automatically incrementing data
pointer. For additional information on the 12C protocols, refer to the MAX77511/MAX77711 I2C Implementation Guide.

Table 10. I12C Slave Address Options

[PHCFG1, PHASE (®) 7-BIT SLAVE 8-BIT WRITE 8-BIT READ

PHCFGO] CONFIGURATION ADDRESS ADDRESS ADDRESS
(0. 0] 4P Ob 101)(172)001 0b 1(1))1(520010 Ob 1(1))1(536011
.1 3+ Ob 101)(173010 0b 1(1))1(5%100 Ob 1(1))1(5%101
(0. 2] 20+20 0b 101)(178011 Ob 1(1))1(5%1 10 0b 1(1))1(%701 11
1, 0] 20+19+19 Ob 101)(17?)100 Ob 1(1))1(581 000 Ob 1(1))1(591 001
A 2eH1eHe 0Ob 101)(178101 0b 1(1))§(E)A101o 0b 1(1))%81011
.2 10+1010+19 0b 101)(173110 Ob 1%%01100 0b 1(1));%2101
2.0 1PHIOHPHO Ob 101)(173)111 Ob 1%'(5)E111o Ob 1(1))1(%F1111
21 1OHOHOHD Ob 105(35110 Ob 18)8201100 Ob 1%?31101
22 101D 0Ob 100%?111 0b 18)(§S1)E1110 0b 18)(;?F1111

See Phase Configurations for more information on the PHCFG1 and PHCFGO pins.

Test Mode

The MAX77511/MAX77711 acknowledges the 8-bit device write address 0x50 when test mode is unlocked. Test mode
details are confidential. The IC remains out of test mode during normal operation.

If possible, leave the test mode address unallocated to allow for the rare event that debugging needs to be performed in

cooperation with Maxim.
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10V Input, Quad-Phase Configurable, 3A/Phase,
High-Efficiency Buck Converter

Register Map
MAX77511/MAX77711
ADDRESS | NAME | msB LSB
Global
0x00 | INTERRUPT[Z:0] T | SYSV iy | SSPWR | Rsv | epiolt | FPOPOR | POk
0x01 | GLBL_STATUS_A[7:0] RNCC:(LO SYSW | FLT SC,F;WR BPOK4 | BPOK3 | BPOK2 | BPOKI
ox02 | GLBL sTaTus Bz | P00 | ras FPS_S[1:0] TJ_S[1:0] Loopok | "RST1O-
003 | GPIO STATUSIZO0] RsvD | Rsvp | GPIO-DI[ GPIO_DI | GPIO_DI GPIO_DI [ GPIO_DI | GPIO_DI
0x04 | CHIP_DTLS_A[7:0] RSVD[3:0] RSVD[3:0]
0x05 | CHIP_DTLS_B[7:0] PHCFGS[3:0] CID[3:0]
0x06 | GLBL_CNFG_A[7:0] MUX_SEL[2:0] FVLEN | FPS_SLOT T[1:0] SCPWAR(;‘]‘—T'ME”:
0x07 | GLBL_CNFG_B[7:0 Tm | SYSIVC R M | SEPER RSVD[3:0]
0x08 | GLBL_CNFG_C[7:0] RSVD[6:0] [ FTPEN
Buck 1 Configuration
0x10 | B1_CNFG_A[7:0] ILIMA[1:0] MODEA[1:0] BEN1[3:0]
0x11 | B1_CNFG_B[7:0] BPOKIL| ADEN1 | SPECTMOD1[1:0] | FSREN SFTUPDN1[2:0]
0x12 | B1_CNFG_C[7:0] RSVD | RNGT DVSRISE1[2:0] DVSFALLA[2:0]
0x13 | B1_CNFG_D[7:0] VOUTREG1[7:0]
Ox14 | B1_CNFG_E[7:0] VOUTREGDVS1[7:0]
Buck 2 Configuration
0x20 | B2_CNFG_A[7:0] ILIM2[1:0] MODE2[1:0] BEN2[3:0]
0x21 | B2_CNFG_B[7:0] BPOMKZ—' ADEN2 | SPECTMOD2[1:0] | FSREN2 SFTUPDN2[2:0]
0x22 | B2_CNFG_C[7:.0] RSVD | RNG2 DVSRISE2[2:0] DVSFALL2[2:0]
0x23 | B2_CNFG_D[7:0] VOUTREG2[7:0]
0x24 | B2_CNFG_E[7:0] VOUTREGDVS2[7:0]
Buck 3 Configuration
0x30 | B3_CNFG_A[7:0] ILIM3[1:0] MODE3[1:0] BEN3[3:0]
0x31 | B3_CNFG_B[7:0] BPOKS!| ADEN3 | SPECTMOD3[1:0] | FSREN3 SFTUPDN3[2:0]
0x32 | B3_CNFG_C[7:0] RSVD | RNG3 DVSRISE3[2:0] DVSFALL3[2:0]
0x33 | B3_CNFG_D[7.0] VOUTREG3[7:0]
0x34 | B3_CNFG_E[7:0] VOUTREGDVS3[7:0]
Buck 4 Configuration
0x40 | B4_CNFG_A[7:0] ILIMA4[1:0] MODE4[1:0] BEN4[3:0]
0x41 | B4_CNFG_B[7:0] BPOMK”'—' ADEN4 | SPECTMODA4[1:0] | FSREN4 SFTUPDN4[2:0]
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ADDRESS NAME MSB | | | | LsB
0x42 B4_CNFG_CI[7:0 RSVD RNG4 DVSRISE4[2:0] DVSFALLA4[2:0]
0x43 B4_CNFG_DI[7:0 VOUTREG4[7:0]
0x44 B4_CNFG_E[7:0 VOUTREGDVS4[7:0]

LDO Configuration (MAX77711 Only)
050 | LDO_CNFG_A[7:0] O\Ff:g,';l'v' RSVD '-Dg';AOK ADELD LDOEN[3:0]
0x51 LDO_CNFG_BJ7:0] RSVD RSVD LDO_VREG[5:0]
GPIO Configuration

0x60 GPIO_INTJ[7:0 RSVD RSVD INT6 INT5 INT4 INT3 INT2 INT1
0x61 GPIO_PULLUP[7:0] RSVD RSVD PU6 PU5 PU4 PU3 PU2 PU1
0x62 GPIO_PULLDNJ7:0] RSVD RSVD PD6 PD5 PD4 PD3 PD2 PD1
0x64 GPIO_CNFG1[7:0 IRQ_SEL1[1:0] DBNC_SEL1[1:0] DATA1 DIR1[1:0] DRV1
0x65 GPIO_CNFG2[7:0 IRQ_SEL2[1:0] DBNC_SEL2[1:0] DATA2 DIR2[1:0] DRV2
0x66 GPIO_CNFG3[7:0 IRQ_SEL3[1:0] DBNC_SEL3[1:0] DATA3 DIR3[1:0] DRV3
0x67 GPIO_CNFG4[7:0 IRQ_SEL4[1:0] DBNC_SELA4[1:0] DATA4 DIR4[1:0] DRV4
0x68 GPIO_CNFG5[7:0 IRQ_SEL5[1:0] DBNC_SELS5[1:0] DATA5 DIR5[1:0] DRV5
0x69 GPIO_CNFG6[7:0 IRQ_SEL6[1:0] DBNC_SEL6[1:0] DATA6 DIR6[1:0] DRV6
0x6A GPIO_FUNC1[7:0 RSVD RSVD RSVD BSEL1[1:0] FUNC1[2:0]
0x6B GPIO_FUNC2[7:0 RSVD RSVD RSVD BSEL2[1:0] FUNC2[2:0]
0x6C GPIO_FUNC3[7:0 RSVD RSVD RSVD BSEL3[1:0] FUNC3[2:0]
0x6D GPIO_FUNCA4[7:0 RSVD RSVD RSVD BSEL4[1:0] FUNC4[2:0]
0x6E GPIO_FUNC5[7:0 RSVD RSVD RSVD BSEL5[1:0] FUNC5[2:0]
O0x6F GPIO_FUNCES6I[7:0 RSVD RSVD RSVD BSEL6[1:0] FUNC6[2:0]
0x70 GPIO_FPS[7:0 GPIOSEQ6[3:0] | GPIOSEQ5[3:0]

Register Details

INTERRUPT (0x00)

BIT 7 6 5 4 3 2 1 0
Field TJ_I SYSUV_I FLT_I SCPWRN_I RSVD GPIO_I LDOPOK_I BPOK_I
Reset 0b0 0b0 0b0 0b0 0b0 0b0 0b0 0bO
Access Read Read Read Read Read Read Read Read
Type Clears All Clears All Clears All Clears All Clears All Clears All Clears All Clears All

BITFIELD BITS DESCRIPTION DECODE
0 = Die temperature has not risen. TJ_S[1:0] digital
T 7 Thermal Status Interrupt. Operation of this code has not increased. .
- interrupt is affected by FTPEN. 1 = Die temperature has risen. TJ_S[1:0] has
increased.
0 = SYS has not fallen below VyyLo F-
SYSUV_I 6 SYS Undervoltage Lockout Interrupt 1 =8YS has fallen below VyyLo F. SYSUV has
changed to 1.
FLT S Fault Interrupt (1) : Iljaoufl?llf]légsgr?sg.egﬁ has changed to 1.
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BITFIELD BITS DESCRIPTION DECODE
0 = No Short-Circuit Warning happened.
SCPWRN_I 4 Short-Circuit Protection Warning Interrupt 1 = Short-Circuit Warning happened. SCPWRN

has changed to 1.

RSVD 3 Reserved. Reads back 0. N/A
0 = None of the bits in the GPIO_INT register have
. changed state.
GPIO_| 2 GPIO Logic State Change Interrupt 1 = At least one of the bits in the GPIO_INT
register has changed.
g . . 0 = The LDO has not fallen below Vpok DO-F-
LDOPOK _| 1 LDO Power-OK Interrupt. Disabling the LDO 1 1 - he LDO has fallen below Vpok( po-. The
pL LDO is enabled and LDOPOK has changed to 0.
0 = All unmasked and enabled buck(s) have not
fallen below Vpok-F.
BPOK | 0 Buck Power-OK Interrupt. Disabling any buck | 1 = One or more unmasked and enabled buck(s)

does not cause an interrupt.

have fallen below the power-OK threshold (Vpok-
F). One or more BPOKX bits changed to 0 while
enabled.

GLBL_STATUS_A (0x01)

BIT 7 6 5 4 3 2 1 0
Field RNGLOCK SYSUV FLT SCPWRN BPOK4 BPOK3 BPOK2 BPOK1
Reset OoTP 0b0 0b0 0bO 0b0 0b0 0b0 0bO
¢;’:;:ss Read Only Read Only Read Only Read Only Read Only Read Only Read Only Read Only

BITFIELD BITS DESCRIPTION DECODE
. 0 = RNGx can be changed.
RNGLOCK 7 Sglf;”é’ée; Seaiitr{ttr’(')tl ft‘)’i[saz'Rb,\j‘é';)°“tp“t 1 = RNGx can not be changed. Writes to RNGx
9 9 ) are ignored.
SYSUV 6 SYS Undervoltage Lockout Status 0 i Vsys is OK.
1=Vgys <Vyvio F
Short-Circuit Protection (SCP) and Over- g =t N? iCP rc])rr(t)_TLO fatt)JIt.l;I'hls I?thas ngtth
Temperature Lockout (OTLO) Fault Status. de ef e ta Sho :n ang/ ue re.guc?grlan T ©
FLT 5 This bit indicates the IC is latched in a fault | 40 G2 e MBS EEe Has o o QIO
state. Clear the fault state according to Figure : )
10 gt Ieagt one buck regulator or Ty > Tg_T0- This IC
- is pulling nRSTIO low.
0 = No Short-Circuit Warning. This IC is not in the
- . . short-circuit warning state.
SCPWRN 4 Short-Circuit Protection Warning Status 1 = Short-Circuit Warning. This IC is in the short-
circuit warning state.
y 0 = Output not OK (VouT4 < VpoK-F) or disabled.
BPOK4 3 Buck 4 Power-OK Status 1= Output OK (VouTa > VPOKR)-
y 0 = Output not OK (VoyT3 < Vpok-F) or disabled.
BPOK3 2 Buck 3 Power-OK Status 1= Output OK (VouTs > VPOK.R)-
g 0 = Output not OK (VoyT2 < VpoK-F) or disabled.
BPOK2 1 Buck 2 Power-OK Status 1= Output OK (VouT2 > VPOK.R)-
BPOK1 0 Buck 1 Power-OK Status 0 = Output not OK (Vouyry < Vpok-F) or disabled.

1= Output OK (VouT1 > VPOK-R)-
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GLBL_STATUS_B (0x02)

10V Input, Quad-Phase Configurable, 3A/Phase,

High-Efficiency Buck Converter

DIR5[1:0] = 0b10 or Ob11.

1 = Input logic high

BIT 7 6 5 | a4 3 | 2 1 0
Field GPIOLOCK IRQ_S FPS_S[1:0] TJ_S[1:0] LDOPOK nRSTIO_S
Reset OoTP 0b0 0b00 0b00 0b0 0bO
¢;’:;:ss Read Only Read Only Read Only Read Only Read Only Read Only

BITFIELD BITS DESCRIPTION DECODE
Factory-set safety bit for all GPIO functions. 0 = FUNCx[2:0] and BSELXx[1:0] can be changed.
GPIOLOCK 7 Determines if the function assignment of the 1 = FUNCXx[2:0] and BSELX[1:0] can not be
GPIOs can be changed by serial writes. changed. Writes to these bitfields are ignored.
Interrupt Status. Continuous inverted %;:S;gt(xggtznpggg;(l% nIRQ would be high if all
IRQ_S 6 §oftware mirror of the nIRQ pin as if all 1 = Interrupts pending. nIR-Q would be low if all
interrupts were unmasked. interrupts were unmasked.
00 = FPS is off.
FPS_S 5:4 Flexible Power Sequencer (FPS) Status ?(1) : Egg :2 :2 ngv\\//:::ggvi:qs:z:(;.ce
11 =FPS s on.
Junction Temperature (Tj) Status. Operation
of this status is affected by FTPEN. 00 = No Alarm (T, < 120°C)
_ N 01 = Thermal Alarm 1 (120°C < T < 140°C))
TS 3:2 If FPTEN = 1, this bitfield always works and | 44 - Thermal Alarm 2 (140°C < T) < 165°C)
_ thermal protection is continuously active 11= OTLO (T, > 165°C ). This condition causes
regardless of buck enable. fault (FLT = 1; ’
If FTPEN = 0, this bitfield only works when ’
any buck is enabled.
0 = LDO output not OK (V_po < VLDOPOK-F) or
LDOPOK 1 LDO Power-OK Status disabled
1=LDO output OK (VL po > VLDOPOK-R)
Reset I/0 (nNRSTIO) Status. Continuously _ . .
nRSTIO_S 0 mirrors the debounced logic status of the (1) ; Esggg :2 :gg:g_lrﬂwr.]
nRSTIO pin. gie-nign.
GPIO_STATUS (0x03)

BIT 7 6 5 4 3 2 1 0
Field RSVD RSVD GPIO_DI6 GPIO_DI5 GPIO_DI4 GPIO_DI3 GPIO_DI2 GPIO_DI1
Reset 0b0 0b0 0b0 0b0 0b0 0b0 0b0 0bO
¢;:;:ss Read Only Read Only Read Only Read Only Read Only Read Only Read Only Read Only

BITFIELD BITS DESCRIPTION DECODE
RSVD 7 Reserved. Reads back 0. N/A
RSVD 6 Reserved. Reads back 0. N/A
GPIO6 Digital Input Value. Reflects the 0 = Inout logic low
GPIO_DI6 5 debounced status of the GPIO when 1o Input Iogic oo
DIR6[1:0] = 0b10 or 0b11. putiogic hig
GPIO5 Digital Input Value. Reflects the 0 = Inout logic low
GPIO_DI5 4 debounced status of the GPIO when put 09
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BITFIELD BITS DESCRIPTION DECODE
GPI104 Digital Input Value. Reflects the 0 = Inout logic low
GPIO_DI4 3 debounced status of the GPIO when put ‘o9

DIR4[1:0] = 0b10 or Ob11. 1= Input logic high

GPIO3 Digital Input Value. Reflects the

0 = Input logic low

GPIO_DI3 2 debounced status of the GPIO when 1 = Inout loic hiah
DIR3[1:0] = 0b10 or 0b11. putiogic hig
GPIO2 Digital Input Value. Reflects the 0 = Inout logic low

GPIO_DI2 1 debounced status of the GPIO when put og

DIR2[1:0] = 0b10 or Ob11. 1= Input ogic high
GPIO1 Digital Input Value. Reflects the
GPIO_DI1 0 debounced status of the GPIO when
DIR1[1:0] = 0b10 or Ob11.

0 = Input logic low
1 = Input logic high

CHIP_DTLS_A (0x04)

BIT 7 | 6 | 5 | 4 3 2 | 1 | 0

Field RSVDI[3:0] RSVDI[3:0]
Reset 0b0000 0b0010
Access
Type Read Only Read Only

BITFIELD BITS DESCRIPTION DECODE
RSVD 74 Reserved. Reads back 0b0000. N/A
RSVD 3:0 Reserved. Bits for internal use only. N/A

CHIP_DTLS_B (0x05)

BIT 7 | e | 5 | 4 3 2 | 1 0
Field PHCFGSI[3:0] CID[3:0]
Reset 0b0000 OTP
Access
Type Read Only Read Only
BITFIELD BITS DESCRIPTION DECODE

0000 = [0,0] 40

0001 =[0,1] 3 + 1P

0010 = [0,Z] 20 + 20

0011 = Invalid

0100 =[1,0] 20 + 10 + 1

0101 =[1,1]20 + 1® + 1d
0110=[1,Z] 10 + 1® + 1D + 1
0111 = Invalid

1000 = [Z,0] 1D + 10 + 1 + 1D
1001 = [Z1] 1D + 10 + 10 + 1D
1010 = [ZZ] 10 + 10 + 1D + 10
1011-1111 = Invalid

Phase Configuration Status. Indicates the
PHCFGS 74 latched phase (®) configuration from the
[PHCFG1,PHCFGO] tri-state logic inputs.
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BITFIELD BITS DESCRIPTION DECODE

0x0 = MAX77711A
0x2 = MAX77711B
0x4 = MAX77711C
0x5 = MAX77711D

Chip Identification Code for OTP Options.
CID 3.0 Refer to the Ordering Information for 0x1 = MAX77511A
production status. 0x7 = MAX77511M
0x8 = MAX77511R
0x9 = MAX77511L

All other codes reserved for future use.

GLBL_CNFG_A (0x06)

BIT 7 | e | s 4 3 | 2 1. | o
Field MUX_SEL[2:0] FVLEN FPS_SLOT_T[1:0] SCPWARN_TIME[1:0]
Reset 0b000 oTP oTP OoTP
¢;;:ss Write, Read Write, Read Write, Read Write, Read

BITFIELD BITS DESCRIPTION DECODE
000 = Multiplexer is disabled and AMUX is high-
impedance.

001 = Phase 1 Current Monitor.
010 = Phase 2 Current Monitor.
011 = Phase 3 Current Monitor.
100 - 111 = Phase 4 Current Monitor.

0 = The V13/VL24 regulators are not forced pre-
enabled. V|_13/V| 24 automatically turn on when
needed.

1 =The V|_13/V| 24 regulators are forced pre-
enabled regardless of buck enable.

MUX_SEL 7:5 DC Current Monitor Selection

Force V| 13 and V| o4 Pre-Enable Control.
FVLEN 4 Clear this bit to reduce standby supply
current (IsTnDBY)- Set this bit to shorten buck
startup delay time (tsypLy)-

00 = 0.625ms
FPS_SLOT_ 3: Flexible Power Sequencer Slot Pitch Control. | 01 = 1.25ms
T ' Sets tg| oT (time between startup slots). 10 =2.5ms
11 =5ms
Short-Circuit Protection Shutdown Timer. - . e
Sets tseTsHrT. The IC shuts down all 00 = Timer disabled (infinity)
SCPWARN_ . g . 01 =25ms
1:0 outputs and drives nRSTIO low if any _
TIME : 10 = 50ms
enabled buck output remains less than 80% _
e 11 =100ms
of target output voltage for this time.
GLBL_CNFG_B (0x07)

BIT 7 6 5 4 3 2 | 1 | o
Field TJIM | SYSUV.IM | FLT_IM SCPVMVRN—' RSVD[3:0]
Reset Ob1 0b1 0b1 0b1 0b0000
¢;;:SS Write, Read | Write, Read | Write, Read | Write, Read Write, Read

BITFIELD BITS DESCRIPTION DECODE
0 = TJ_l is unmasked.
TJ_IM 7 Thermal Status Interrupt Mask 1=TJ_Iis masked.
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BITFIELD BITS DESCRIPTION DECODE
0 = SYSUV_I is unmasked.
SYSUV_IM 6 SYS Undervoltage Lockout Interrupt Mask 1= SYSUV | is masked.
. 0 = FLT_l is unmasked.

FLT_IM 5 Fault Protection Interrupt Mask 1=FLT | is masked.
SCPWRN_I 4 Short-Circuit Protection Warning Interrupt 0 = SCPWRN_I is unmasked.
M Mask 1 = SCPWRN_I is masked.
RSVD 3.0 Reserved. Bitfield is a don't care. N/A

GLBL_CNFG C (0x08)

BIT 7 | s 5 | a4 | 3 2 1 0
Field RSVD[6:0] FTPEN
Reset 0b0000000 0b0
Access Write, Read Write, Read
Type

BITFIELD BITS DESCRIPTION DECODE
RSVD 71 Reserved. Bitfield is a don't care. N/A

0 = Thermal protection automatically enables when
any buck enables.

1 = Thermal protection is always enabled even if
all bucks are disabled.

FTPEN 0 Force Thermal Protection Enable

B1_CNFG_A (0x10)

BIT 7 | 6 5 | 4 3 2 | 1 | 0
Field ILIM1[1:0] MODE1[1:0] BEN1[3:0]
Reset OTP 0b01 OTP
¢ccess Write, Read Write, Read Write, Read
ype
BITFIELD BITS DESCRIPTION DECODE
00 =1.5A
ILIMA 7:6 Buck 1 Peak Inductor Current Limit Control. 01 =2.25A
' Sets Ipgak-Hs for all buck 1 phases. 10 = 3.0A
11 =4.5A
Buck 1 Mode Control. Turbo SKIP is the
recommended default setting. Use SKIP 00 = SKIP Mode
MODE1 5:4 mode when loads are expected <10mA/ 01 = Turbo SKIP Mode
phase. Use FPWM mode for the highest 10-11 = Forced-PWM (FPWM) Mode
VouT accuracy and lowest ripple.
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BITFIELD

BITS

DESCRIPTION

DECODE

BEN1

3:0

Buck 1 Enable Control. Hardware enable
inputs (using GPIO) are a logical OR with the
control output from this bitfield.

0000 = Disabled
0001 = Enabled
0010 = FPS Slot 1
0011 = FPS Slot 2
0100 = FPS Slot 3
0101 = FPS Slot 4
0110 = FPS Slot 5
0111 = FPS Slot 6
1000 = FPS Slot 7
1001 = FPS Slot 8
1010 = FPS Slot 9
1011 = FPS Slot 10
1100 = FPS Slot 11
1101 = FPS Slot 12
1110-1111 = FPS Slot 12

B1_CNFG_B (0x11)

BIT 7 6 5 | 4 3 2 1 | 0
Field BPOK1_IM ADEN1 SPECTMOD1[1:0] FSREN1 SFTUPDN1[2:0]
Reset 0b1 0b1 0b00 0b1 OoTP
¢;:;:ss Write, Read | Write, Read Write, Read Write, Read Write, Read

BITFIELD BITS DESCRIPTION DECODE
0 = Unmasked. The buck power-OK interrupt
(BPOK_I) asserts when buck 1 is enabled and
BPOK1_IM 7 Buck 1 POK Interrupt Mask BPOK1 changes from 1 to 0.
1 = Masked. The buck power-OK interrupt
(BPOK_I) does not assert due to buck 1.
ADEN1 6 Buck 1 Active Discharge Resistor Enable 0 i Disabled
1 = Enabled
Buck 1 Pseudo-Random Spread-Spectrum .
. h - 00 = Disabled (no spread-spectrum)
SPECTMOD . Modulation Profile. Sets the modulation 01 = Profile 1 (3kHz, 8% envelope)
5:4 frequency (Fssmop) and envelope. Buck 1 _ ) o
1 . iy L 10 = Profile 2 (5kHz, +8% envelope)
Fssmop is further modified by a multiplication 11 = Profile 3 (7kHz. +8% envelope)
factor set by FSSMOD_MUL1[1:0]. T
0 = Strictly follows MODE1[1:0] at all times.
FSREN1 3 Buck 1 Falling Slew Rate Enable 1 = Automatically enters forced-PWM mode for
DVS and soft-stop events.
000 = +0.15mV/us
001 = +0.625mV/us
Buck 1 Soft-Start/Stop Ramp Rate Control. 010 f £1.25mVi/us
) : . ) 011 = +2.5mV/us
SFTUPDN1 2:0 VouT1 increases/decreases with this slope _
: . 100 = £5mV/us
whenever the buck is enabled or disabled. _
101 = £10mV/us
110 = £20mV/us
111 = +40mV/us
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10V Input, Quad-Phase Configurable, 3A/Phase,

High-Efficiency Buck Converter

BIT 7 6 5 4 | 3 2 1 | 0
Field RSVD RNG1 DVSRISE1[2:0] DVSFALL1[2:0]
Reset 0b0 OTP 0b000 0b000
¢;’:;:ss Write, Read | Write, Read Write, Read Write, Read

BITFIELD BITS DESCRIPTION DECODE
RSVD 7 Reserved. Bit is a don't care. N/A
Buck 1 Output Voltage Range Control. Sets _ .
RNG1 6 the output voltage range of VOUTREGA(7:0] | 3 Eh‘f"{]r;r:lgz))ﬂ\zﬂz RS In o\ steps
and VOUTREGDVS1[1:0]. gh-rang : P
000 = +0.15mV/us
001 = +0.625mV/ps
Buck 1 DVS Rising Ramp Rate Control. 010 = +1.25mV/us
. VouT1 increases with this slope whenever 011 = +2.5mV/us
DVSRISET 53 the output voltage is modified while the buck | 100 = +5mV/us
is enabled. 101 = +10mV/us
110 = +20mV/us
111 = +40mV/ps
000 =-0.15mV/us
001 =-0.625mV/us
Buck 1 DVS Falling Ramp Rate Control. 010 =-1.25mV/ps
. VouT1 decreases with this slope whenever 011 =-2.5mV/ps
DVSFALLA 20 the output voltage is modified while the buck | 100 = -5mV/us
is enabled. 101 = -10mV/us
110 = -20mV/ys
111 = -40mV/us
B1_CNFG_D (0x13)
BIT 7 6 5 4 | 3 | 2 1 0
Field VOUTREG1[7:0]
Reset OTP
Access Write, Read
Type
BITFIELD BITS DESCRIPTION DECODE
Buck 1 Output Voltage Control while DVS1 =
0.
If RNG1 = 0 (low-range):
If no GPIO is assigned as a special-function 5mV/LSB in a linear transfer function between
. DVS input for this buck, then DVS1 =0 0x00 (0.25V) and 0xD2 (1.3V)
VOUTREGT 7.0 always. If RNG1 = 1 (high-range):
20mV/LSB in a linear transfer function between
Valid codes between 0x00 and 0xD2 0x00 (1V) and 0xD2 (5.2V)
(inclusive). Writes above 0xD2 clamp to
0xD2.
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MAX77511/MAX77711 10V Input, Quad-Phase Configurable, 3A/Phase,

High-Efficiency Buck Converter

B1_CNFG_E (0x14)

BIT 7 | s 5 4 | 3 | 2 1 0
Field VOUTREGDVS1[7:0]
Reset 0x00
Access Write, Read
Type
BITFIELD BITS DESCRIPTION DECODE

Buck 1 Output Voltage Control while DVS1 =
1.

If RNG1 = 0 (low-range):

5mV/LSB in a linear transfer function between
0x00 (0.25V) and 0xD2 (1.3V)

If RNG1 =1 (high-range):

20mV/LSB in a linear transfer function between
0x00 (1V) and 0xD2 (5.2V)

If no GPIO is assigned as a special-function
VOUTREGD 7:0 DVS input for this buck, then DVS1 =0
VS1 ’ always and this register is a don't care.

Valid codes between 0x00 and 0xD2
(inclusive). Writes above 0xD2 clamp to

0xD2.
B2_CNFG_A (0x20)

BIT 7 | 6 5 | 4 3 2 | 1 | 0
Field ILIM2[1:0] MODEZ2[1:0] BEN2[3:0]
Reset OTP 0b01 OTP
¢ccess Write, Read Write, Read Write, Read

ype
BITFIELD BITS DESCRIPTION DECODE
00 =1.5A
ILIM2 7:6 Buck 2 Peak Inductor Current Limit Control. 01 =2.25A
’ Sets Ipgak-Hs for all buck 2 phases. 10 = 3.0A
11 =4.5A
Buck 2 Mode Control. Turbo SKIP is the
recommended default setting. Use SKIP 00 = SKIP Mode
MODE2 5:4 mode when loads are expected <10mA/ 01 = Turbo SKIP Mode
phase. Use FPWM mode for the highest 10-11 = Forced-PWM (FPWM) Mode
VouT accuracy and lowest ripple.
0000 = Disabled
0001 = Enabled
0010 = FPS Slot 1
0011 = FPS Slot 2
0100 = FPS Slot 3
Buck 2 Enable Control 0101 = FPS Slot 4
0110 = FPS Slot 5
BEN2 3:0 Hardware enable inputs (using GPIO) are a 0111 =FPS Slot 6
logical OR with the control output from this 1000 = FPS Slot 7
bitfield. 1001 = FPS Slot 8
1010 = FPS Slot 9
1011 = FPS Slot 10
1100 = FPS Slot 11
1101 = FPS Slot 12
1110-1111 = FPS Slot 12
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B2 CNFG_B (0x21)

10V Input, Quad-Phase Configurable, 3A/Phase,
High-Efficiency Buck Converter

whenever the buck is enabled or disabled.

BIT 7 6 5 | 4 3 1 | 0
Field BPOK2_IM ADEN2 SPECTMOD2[1:0] FSREN2 SFTUPDNZ2[2:0]
Reset Ob1 0b1 0b00 Ob1 OTP
¢;’:;:ss Write, Read | Write, Read Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
0 = Unmasked. The buck power-OK interrupt
(BPOK_I) asserts when buck 2 is enabled and
BPOK2_IM 7 Buck 2 POK Interrupt Mask BPOK2 changes from 1 to 0.
1 = Masked. The buck power-OK interrupt
(BPOK_I) does not assert due to buck 2.
ADEN2 6 Buck 2 Active Discharge Resistor Enable 0 = Disabled
1 = Enabled
Buck 2 Pseudo-Random Spread-Spectrum
Modulation Profile. Sets the modulation 00 = Disabled (no spread-spectrum)
SPECTMOD 5.4 frequency (Fssmop) and envelope. Buck 2 01 = Profile 1 (3kHz, +8% envelope)
2 ' Fssmop is by further modified by a 10 = Profile 2 (5kHz, +8% envelope)
multiplication factor set by 11 = Profile 3 (7kHz, £8% envelope)
FSSMOD_MUL2[1:0].
0 = Strictly follows MODEZ2[1:0] at all times.
FSREN2 3 Buck 2 Falling Slew Rate Enable 1 = Automatically enters forced-PWM mode for
DVS and soft-stop events.
000 = +0.15mV/us
001 = +0.625mV/ps
Buck 2 Soft-Start/Stop Ramp Rate Control. 81? : ﬂé?nr?/\///;sjs
SFTUPDN2 2:0 VourT? increases/decreases with this slope e H

100 = £5mV/us
101 = £10mV/us
110 = £20mV/us

111 = +40mV/us

B2_CNFG_C (0x22)

BIT 7 6 5 4 | 3 2 1. | o

Field RSVD RNG2 DVSRISE2[2:0] DVSFALL2[2:0]

Reset 0b0 oTP 0b000 0b000

¢;:;:ss Write, Read | Write, Read Write, Read Write, Read

BITFIELD BITS DESCRIPTION DECODE

RSVD 7 Reserved. Bit is a don't care. N/A
Buck 2 Output Voltage Range Control. Sets _ ; .

RNG2 6 the output voltage range of VOUTREG2[7:0] ? ; Eh‘l"";]rgr:lgi))ﬂ\zf’t\é 2021\/3';/ 'z%riTlvstS;egs
and VOUTREGDVS2[1:0]. gh-rang : P
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MAX77511/MAX77711 10V Input, Quad-Phase Configurable, 3A/Phase,
High-Efficiency Buck Converter
BITFIELD BITS DESCRIPTION DECODE
000 = +0.15mV/us
001 = +0.625mV/us
Buck 2 DVS Rising Ramp Rate Control. 010 = +1.25mV/us
. VouTz2 increases with this slope whenever 011 = +2.5mV/ps
DVSRISE2 53 the output voltage is modified while the buck | 100 = +5mV/us
is enabled. 101 = +10mV/ps
110 = +20mV/us
111 = +40mV/ys
000 =-0.15mV/ps
001 =-0.625mV/us
Buck 2 DVS Falling Ramp Rate Control. 010 =-1.25mV/us
. VouT2 decreases with this slope whenever 011 =-2.5mV/us
DVSFALL2 20 the output voltage is modified while the buck | 100 = -5mV/us
is enabled. 101 = -10mV/us
110 = -20mV/us
111 = -40mV/us
B2_CNFG_D (0x23)
BIT 7 | s 5 4 | 3 | 2 1 0
Field VOUTREG2[7:0]
Reset OTP
Access Write, Read
Type
BITFIELD BITS DESCRIPTION DECODE
Buck 2 Output Voltage Control while DVS2 =
0.
If RNG2 = 0 (low-range):
If no GPIO is assigned as a special-function 5mV/LSB in a linear transfer function between
. DVS input for this buck, then DVS2 = 0 0x00 (0.25V) and 0xD2 (1.3V)
VOUTREG2 70 always. If RNG2 = 1 (high-range):
20mV/LSB in a linear transfer function between
Valid codes between 0x00 and 0xD2 0x00 (1V) and 0xD2 (5.2V)
(inclusive). Writes above 0xD2 clamp to
0xD2.
B2_CNFG_E (0x24)
BIT 7 | s 5 4 | 3 | 2 1 0
Field VOUTREGDVS2[7:0]
Reset 0x00
Access Write, Read
Type
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High-Efficiency Buck Converter

BITFIELD BITS DESCRIPTION DECODE
Buck 2 Output Voltage Control while DVS2 =
1.
If RNG2 = 0 (low-range):
If no GPIO is assigned as a special-function 5mV/LSB in a linear transfer function between
VOUTREGD 7:0 DVS input for this buck, then DVS2 = 0 0x00 (0.25V) and 0xD2 (1.3V)
VS2 ’ always and this register is a don't care. If RNG2 = 1 (high-range):
20mV/LSB in a linear transfer function between
Valid codes between 0x00 and 0xD2 0x00 (1V) and 0xD2 (5.2V)
(inclusive). Writes above 0xD2 clamp to
0xD2.
B3_CNFG_A (0x30)

BIT 7 | 6 5 | 4 3 2 | 1 | 0

Field ILIM3[1:0] MODE3[1:0] BEN3[3:0]
Reset OoTP 0b01 OTP
?ccess Write, Read Write, Read Write, Read

ype
BITFIELD BITS DESCRIPTION DECODE
00 =1.5A
ILIM3 7:6 Buck 3 Peak Inductor Current Limit Control. 01 =2.25A
’ Sets Ipgak-Hs for all buck 3 phases. 10 = 3.0A
11 =4.5A
Buck 3 Mode Control. Turbo SKIP is the
recommended default setting. Use SKIP 00 = SKIP Mode
MODE3 5:4 mode when loads are expected <10mA/ 01 = Turbo SKIP Mode
phase. Use FPWM mode for the highest 10-11 = Forced-PWM (FPWM) Mode
VouT accuracy and lowest ripple.
0000 = Disabled
0001 = Enabled
0010 = FPS Slot 1
0011 = FPS Slot 2
0100 = FPS Slot 3
Buck 3 Enable Control 0101 = FPS Slot 4
0110 = FPS Slot 5
BEN3 3:0 Hardware enable inputs (using GPIO) are a 0111 =FPS Slot 6
logical OR with the control output from this 1000 = FPS Slot 7
bitfield. 1001 = FPS Slot 8
1010 = FPS Slot 9
1011 = FPS Slot 10
1100 = FPS Slot 11
1101 = FPS Slot 12
1110-1111 = FPS Slot 12
B3_CNFG_B (0x31)

BIT 7 6 5 | 4 3 2 1 | 0
Field BPOK3_IM ADEN3 SPECTMOD3[1:0] FSREN3 SFTUPDN3[2:0]
Reset Ob1 0b1 0b00 Ob1 OTP
?;’;:ss Write, Read | Write, Read Write, Read Write, Read Write, Read
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High-Efficiency Buck Converter

BITFIELD BITS DESCRIPTION DECODE
0 = Unmasked. The buck power-OK interrupt
(BPOK_I) asserts when buck 3 is enabled and
BPOK3_IM 7 Buck 3 POK Interrupt Mask BPOKS changes from 1 to 0.
1 = Masked. The buck power-OK interrupt
(BPOK_I) does not assert due to buck 3.
ADEN3 6 Buck 3 Active Discharge Resistor Enable 0 f Disabled
1 = Enabled
Buck 3 Pseudo-Random Spread-Spectrum
Modulation Profile. Sets the modulation 00 = Disabled (no spread-spectrum)
SPECTMOD 5.4 frequency (Fssmop) and envelope. 01 = Profile 1 (3kHz, +8% envelope)
3 ' Buck 3 Fssmop is by further modified by a 10 = Profile 2 (5kHz, +8% envelope)
multiplication factor set by 11 = Profile 3 (7kHz, £8% envelope)
FSSMOD_MUL3[1:0].
0 = Strictly follows MODEZ3[1:0] at all times.
FSREN3 3 Buck 3 Falling Slew Rate Enable 1 = Automatically enters forced-PWM mode for
DVS and soft-stop events.
000 = £0.15mV/us
001 = +0.625mV/us
Buck 3 Soft Start/Stop Ramp Rate Control. 010 f £1.25mVius
. : ) ; 011 = +2.5mV/us
SFTUPDN3 2:0 VouT3 increases/decreases with this slope _
: . 100 = +5mV/us
whenever the buck is enabled or disabled. _
101 = £10mV/us
110 = £20mV/us
111 = +40mV/us
B3_CNFG_C (0x32)

BIT 7 6 5 4 | 3 2 1 | 0
Field RSVD RNG3 DVSRISE3[2:0] DVSFALL3[2:0]
Reset 0b0 OTP 0b000 0b000
¢;;:ss Write, Read | Write, Read Write, Read Write, Read

BITFIELD BITS DESCRIPTION DECODE
RSVD 7 Reserved. Bit is a don't care. N/A
Buck 3 Output Voltage Range Control. Sets _ .
RNG3 6 the output voltage range of VOUTREG3[7:0] ? ; Eh?vﬁg;]g?)%\zﬁz t5021\)3i>]/ lzrg):»,T/VStS; egs
and VOUTREGDVS3[1:0]. gh-rang : P
000 = +0.15mV/us
001 = +0.625mV/ps
Buck 3 DVS Rising Ramp Rate Control. 010 = +1.25mV/us
. VouT3 increases with this slope whenever 011 = +2.5mV/us
DVSRISES 53 the output voltage is modified while the buck | 100 = +5mV/us
is enabled. 101 = +10mV/us
110 = +20mV/us
111 = +40mV/ps
000 =-0.15mV/us
001 =-0.625mV/us
Buck 3 DVS Falling Ramp Rate Control. 010 =-1.25mV/ps
. VouT3 decreases with this slope whenever 011 =-2.5mV/ys
DVSFALL3 20 the output voltage is modified while the buck | 100 = -5mV/us
is enabled. 101 = -10mV/us
110 = -20mV/us
111 = -40mV/us
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B3_CNFG_D (0x33)

10V Input, Quad-Phase Configurable, 3A/Phase,

High-Efficiency Buck Converter

If no GPIO is assigned as a special-function
DVS input for this buck, then DVS3 =0

VOUTREG3 7:0
always.

Valid codes between 0x00 and 0xD2
(inclusive). Writes above 0xD2 clamp to

BIT 7 | s 5 4 | 3 | 2 1 0
Field VOUTREG3[7:0]
Reset OTP
Access Write, Read
Type
BITFIELD BITS DESCRIPTION DECODE
Buck 3 Output Voltage Control while DVS3 =
0.

If RNG3 = 0 (low-range):

5mV/LSB in a linear transfer function between
0x00 (0.25V) and 0xD2 (1.3V)

If RNG3 =1 (high-range):

20mV/LSB in a linear transfer function between
0x00 (1V) and 0xD2 (5.2V)

0xD2.
B3_CNFG_E (0x34)
BIT 7 | s 5 4 | 3 | 2 1 0
Field VOUTREGDVS3J[7:0]
Reset 0x00
Access Write, Read
Type
BITFIELD BITS DESCRIPTION DECODE
Buck 3 Output Voltage Control while DVS3 =
1.
If RNG3 = 0 (low-range):
If no GPIO is assigned as a special-function 5mV/LSB in a linear transfer function between
VOUTREGD 7:0 DVS input for this buck, then DVS3 =0 0x00 (0.25V) and 0xD2 (1.3V)
VS3 ’ always and this register is a don't care. If RNG3 =1 (high-range):
20mV/LSB in a linear transfer function between
Valid codes between 0x00 and 0xD2 0x00 (1V) and 0xD2 (5.2V)
(inclusive). Writes above 0xD2 clamp to
0xD2.
B4 CNFG_A (0x40)
BIT 7 | s 5 | a4 3 2 | 1 | o
Field ILIM4[1:0] MODE4[1:0] BEN4[3:0]
Reset OoTP 0b01 OTP
¢ccess Write, Read Write, Read Write, Read
ype
BITFIELD BITS DESCRIPTION DECODE
00 =1.5A
ILIM4 7:6 Buck 4 Peak Inductor Current Limit Control. 01 =2.25A
’ Sets Ipgak-Hs for all buck 4 phases. 10 = 3.0A
11 =4.5A
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MAX77511/MAX77711 10V Input, Quad-Phase Configurable, 3A/Phase,
High-Efficiency Buck Converter

BITFIELD BITS DESCRIPTION DECODE
Buck 4 Mode Control. Turbo SKIP is the
recommended default setting. Use SKIP 00 = SKIP Mode
MODE4 5:4 mode when loads are expected <10mA/ 01 = Turbo SKIP Mode
phase. Use FPWM mode for the highest 10-11 = Forced-PWM (FPWM) Mode

VouT accuracy and lowest ripple.

0000 = Disabled
0001 = Enabled
0010 = FPS Slot 1
0011 = FPS Slot 2
0100 = FPS Slot 3

Buck 4 Enable Control 0101 = FPS Slot 4

0110 = FPS Slot 5

BEN4 3:0 Hardware enable inputs (using GPIO) are a 0111 =FPS Slot 6
logical OR with the control output from this 1000 = FPS Slot 7

bitfield. 1001 = FPS Slot 8

1010 = FPS Slot 9
1011 = FPS Slot 10
1100 = FPS Slot 11
1101 = FPS Slot 12
1110-1111 = FPS Slot 12

B4_CNFG_B (0x41)

BIT 7 6 5 | a4 3 2 1. | o
Field BPOK4_IM ADEN4 SPECTMODA4[1:0] FSREN4 SFTUPDN4[2:0]
Reset 0b1 0b1 0b00 0b1 OTP
¢;;:ss Write, Read | Write, Read Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE

0 = Unmasked. The buck power-OK interrupt
(BPOK_I) asserts when buck 4 is enabled and
BPOK4_IM 7 Buck 4 POK Interrupt Mask BPOK4 changes from 1 to 0.

1 = Masked. The buck power-OK interrupt
(BPOK_I) does not assert due to buck 4.

ADEN4 6 Buck 4 Active Discharge Resistor Enable ? " Elsabled
= Enabled
Buck 4 Pseudo-Random Spread-Spectrum
Modulation Profile. Sets the modulation 00 = Disabled (no spread-spectrum)
SPECTMOD 5.4 frequency (Fssmop) and envelope. 01 = Profile 1 (3kHz, +8% envelope)
4 ’ Buck 4 Fssmop is by further modified by a 10 = Profile 2 (5kHz, +8% envelope)
multiplication factor set by 11 = Profile 3 (7kHz, +8% envelope)

FSSMOD_MUL4[1:0].

0 = Strictly follows MODE4[1:0] at all times.
FSREN4 3 Buck 4 Falling Slew Rate Enable 1 = Automatically enters forced-PWM mode for
DVS and soft-stop events.

000 = +0.15mV/us
001 = +0.625mV/us
010 = £1.25mV/us
011 = £2.5mV/us
100 = £5mV/us

101 = £10mV/us
110 = £20mV/us
111 = £+40mV/us

Buck 4 Soft Start/Stop Ramp Rate Control.
SFTUPDN4 2:0 VouT4 increases/decreases with this slope
whenever the buck is enabled or disabled.
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B4 CNFG_C (0x42)

10V Input, Quad-Phase Configurable, 3A/Phase,

High-Efficiency Buck Converter

BIT 7 6 5 4 | 3 2 1 | 0
Field RSVD RNG4 DVSRISE4[2:0] DVSFALLA4[2:0]
Reset 0b0 OTP 0b000 0b000
¢;’:;:ss Write, Read | Write, Read Write, Read Write, Read

BITFIELD BITS DESCRIPTION DECODE
RSVD 7 Reserved. Bit is a don't care. N/A
Buck 4 Output Voltage Range Control. Sets _ .
RNG4 6 the output voltage range of VOUTREGA[7:0] | 3 Eh‘f"{]r;r:lgz))ﬂ\zﬂz t5°21v3’|¥ '2’2)2@\2?;923
and VOUTREGDVS4[1:0]. gh-rang : P
000 = +0.15mV/us
001 = +0.625mV/ps
Buck 4 DVS Rising Ramp Rate Control. 010 = +1.25mV/us
. VouT4 increases with this slope whenever 011 = +2.5mV/us
DVSRISE4 53 the output voltage is modified while the buck | 100 = +5mV/us
is enabled. 101 = +10mV/us
110 = +20mV/us
111 = +40mV/ps
000 =-0.15mV/us
001 =-0.625mV/us
Buck 4 DVS Falling Ramp Rate Control. 010 =-1.25mV/ps
. VouT4 decreases with this slope whenever 011 =-2.5mV/ps
DVSFALL4 20 the output voltage is modified while the buck | 100 = -5mV/us
is enabled. 101 = -10mV/us
110 = -20mV/ys
111 = -40mV/us
B4_CNFG_D (0x43)
BIT 7 6 5 4 | 3 | 2 1 0
Field VOUTREG4[7:0]
Reset OTP
Access Write, Read
Type
BITFIELD BITS DESCRIPTION DECODE
Buck 4 Output Voltage Control while DVS4 =
0.
If RNG4 = 0 (low-range):
If no GPIO is assigned as a special-function 5mV/LSB in a linear transfer function between
. DVS input for this buck, then DVS4 =0 0x00 (0.25V) and 0xD2 (1.3V)
VOUTREG4 7.0 always. If RNG4 = 1 (high-range):
20mV/LSB in a linear transfer function between
Valid codes between 0x00 and 0xD2 0x00 (1V) and 0xD2 (5.2V)
(inclusive). Writes above 0xD2 clamp to
0xD2.
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MAX77511/MAX77711 10V Input, Quad-Phase Configurable, 3A/Phase,

High-Efficiency Buck Converter

B4 CNFG_E (0x44)

BIT 7 6 5 4 | 3 | 2 1 0
Field VOUTREGDVS4([7:0]
Reset 0x00
Access Write, Read
Type
BITFIELD BITS DESCRIPTION DECODE
Buck 4 Output Voltage Control while DVS3 =
1.
If RNG4 = 0 (low-range):
If no GPIO is assigned as a special-function 5mV/LSB in a linear transfer function between
VOUTREGD 7:0 DVS input for this buck, then DVS4 =0 0x00 (0.25V) and 0xD2 (1.3V)
VsS4 ’ always and this register is a don't care. If RNG4 = 1 (high-range):
20mV/LSB in a linear transfer function between
Valid codes between 0x00 and 0xD2 0x00 (1V) and 0xD2 (5.2V)
(inclusive). Writes above 0xD2 clamp to
0xD2.

LDO_CNFG_A (0x50)

BIT 7 6 5 4 3 2 | 1 | o
Field OV—E,';]MP— RSVD "DOEAOK—' ADE_LDO LDOEN[3:0]
Reset 0b1 0b1 0b1 0b1 oTP
?;:;:ss Write, Read | Write, Read | Write, Read | Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
0 = Overvoltage clamp disabled. The LDO output
OV _CLMP_E Overvoltage Clamp Enable. Enables the LDO can not sink current in the event that the output is
N 7 current sink function over-regulated.
' 1 = Clamp enabled. The LDO output can sink
current when the output is over-regulated.
RSVD 6 Reserved. Bit is a don't care. N/A
0 = Unmasked. The LDO power-OK interrupt
(LDOPOK_I) asserts when LDOPOK changes.
LDOPOK_IM 5 LDOPOK I Interrupt Mask 1 = Masked. The buck power-OK interrupt
(LDOPOK _I) does not assert when LDOPOK
changes.
ADE_LDO 4 LDO Active Discharge Resistor Enable 0 = Disabled
1 = Enabled
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MAX77511/MAX77711 10V Input, Quad-Phase Configurable, 3A/Phase,
High-Efficiency Buck Converter

BITFIELD BITS DESCRIPTION DECODE

0000 = Disabled
0001 = Enabled
0010 = FPS Slot 1
0011 = FPS Slot 2
0100 = FPS Slot 3
0101 = FPS Slot 4
LDO Enable and Mode Control. Use only with | 0110 = FPS Slot 5
LDOEN 3:0 MAX77711. Do not modify this bitfield in the 0111 =FPS Slot 6
MAX77511. 1000 = FPS Slot 7
1001 = FPS Slot 8
1010 = FPS Slot 9
1011 = FPS Slot 10
1100 = FPS Slot 11
1101 = FPS Slot 12
1110-1111 = FPS Slot 12

LDO_CNFG_B (0x51)

BIT 7 6 5 4 3 | 2 | 1 0

Field RSVD RSVD LDO_VREGI5:0]
Reset 0b0 0b0 OTP
Access Write, Read | Write, Read Write, Read
Type

BITFIELD BITS DESCRIPTION DECODE
RSVD 7 Reserved. Bit is a don't care. N/A
RSVD 6 Reserved. Bit is a don't care. N/A
0x00 = 0.400V
0x01 = 0.425V
0x02 = 0.450V
LDO Target Regulation Voltage (VLDO- N —
. REG). This 6-bit configuration is a linear 0x30 = 1.600V
LDO_VREG 5:0 .
- transfer function that starts at 0.4V and ends 0x38 = 1.800V
at 1.975V in 25mV increments. ’
0x3D = 1.925V
0x3E = 1.950V
0x3F = 1.975V
GPIO_INT (0x60)

BIT 7 6 5 4 3 2 1 0
Field RSVD RSVD INT6 INT5 INT4 INT3 INT2 INT1
Reset 0b0 0b0 0b0 0b0 0b0 0b0 0b0 0b0
Access Write, Read | Write, Read | Write, Read | Write, Read | Write, Read | Write, Read | Write, Read | Write, Read
Type Clears All Clears All Clears All Clears All Clears All Clears All Clears All Clears All

BITFIELD BITS DESCRIPTION DECODE
RSVD 7 Reserved. Bit is a don't care. N/A
RSVD 6 Reserved. Bit is a don't care. N/A

0 = No edge detected since last read

INT6 5 GPIOS Interrupt Status. 1 = New edge detected since last read
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High-Efficiency Buck Converter

BITFIELD BITS DESCRIPTION DECODE
INTS 4 GPIOS5 Interrupt Status. ? : mgﬁi%zgztggsgj ig%iéags;eraeid
INT4 3 GPIO4 Interrupt Status. (1) - Hgﬁi%zgifgg‘l 3 igﬁifgsrteraeid
INT3 2 GPIO3 Interrupt Status. (1) N Hgvfi%‘;gZtggggjigﬁiéafgsrte;i g
INT2 1 GPIO2 Interrupt Status. (1) : Hgv‘j‘é%zgztggggjigﬁ]iéagsrte;‘ld
INT1 0 GPIO1 Interrupt Status. (1) - Hszi%‘;gztsgsgjig;iéals;srteraeid

GPIO_PULLUP (0x61)

BIT 7 6 5 4 3 2 1 0
Field RSVD RSVD PU6 PU5 PU4 PU3 PU2 PU1
Reset 0b0 0b0 0b0 0b0 0b0 0b0 0b0 0b0
?;:;:ss Write, Read | Write, Read | Write, Read | Write, Read | Write, Read | Write, Read | Write, Read | Write, Read

BITFIELD BITS DESCRIPTION DECODE

RSVD 7 Reserved. Bit is a don't care. N/A

RSVD 6 Reserved. Bit is a don't care. N/A

PU6 5 GPIO5 Pullup Resistor Enable 0 = Pullup resistor disabled
1 = Pullup resistor to V|o

PU5 4 GPIO5 Pullup Resistor Enable 0 = Pullup resistor disabled
1 = Pullup resistor to V|o

PU4 3 GPI04 Pullup Resistor Enable 0 = Pullup resistor disabled
1 = Pullup resistor to V|o

PU3 2 GPIO3 Pullup Resistor Enable 0 = Pullup resistor disabled
1 = Pullup resistor to V|o

PU2 1 GPIO2 Pullup Resistor Enable 0 = Pullup resistor disabled
1 = Pullup resistor to V|o

PU1 0 GPIO1 Pullup Resistor Enable 0 = Pullup resistor disabled
1 = Pullup resistor to V|o

GPIO _PULLDN (0x62)

BIT 7 6 5 4 3 2 1 0
Field RSVD RSVD PD6 PD5 PD4 PD3 PD2 PD1
Reset 0b0 0b0 OTP OTP OTP OTP OTP OTP
¢;::J::ss Write, Read | Write, Read | Write, Read | Write, Read | Write, Read | Write, Read | Write, Read | Write, Read

BITFIELD BITS DESCRIPTION DECODE
RSVD 7 Reserved. Bit is a don't care. N/A
RSVD 6 Reserved. Bit is a don't care. N/A

. 0 = Pulldown resistor disabled

PD6 5 GPIO6 Pulldown Resistor Enable 1 = Pulldown resistor to AGND
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10V Input, Quad-Phase Configurable, 3A/Phase,

High-Efficiency Buck Converter

BITFIELD BITS DESCRIPTION DECODE
PD5 4 GPIO5 Pulldown Resistor Enable 0 7 puldown resistor disabled
PD4 3 GPIO4 Pulldown Resistor Enable 0 7 Pulidown resistor disabled
PD3 2 GPIO3 Pulldown Resistor Enable 0 7 Pulidown resistor disabled
PD2 1 GPIO2 Pulldown Resistor Enable 0 7 puldown resistor disabled
PD1 0 GPIO1 Pulldown Resistor Enable 0 7 Pulidown resistor disabled

GPIO_CNFG1 (0x64)

BIT 7 | e 5 | a4 3 2 | 1 0
Field IRQ_SEL1[1:0] DBNC_SEL1[1:0] DATA1 DIR1[1:0] DRV1
Reset 0b00 0b00 0b0 OTP OoTP
?;;:ss Write, Read Write, Read Write, Read Write, Read Write, Read

BITFIELD BITS DESCRIPTION DECODE
GPIO1 Interrupt Configuration. Programs the | 00 = No interrupt
IRQ SEL1 7:6 condition for INT1 to go high. Interrupts only 01 = Interrupt on falling edge detection
- ’ occur when GPIO1 is configured as an input | 10 = Interrupt on rising edge detection
(DIR1[1:0] = 0b10/0b11). 11 = Interrupt on any edge detection

00 = No debounce

DBNC SEL1 5:4 GPIO1 Debounce Configuration. Sets tpg. 01 f 0.11ms debounce

- GPI- 10 = 0.24ms debounce

11 = 0.5ms debounce

DATAT 3 GPIO1 Data Value. Reads back 0. 0 = Output logic-low
1 = Output logic-high
00 = Digital Output. Driven by DATA1.
01 = Digital Output. Function determined by

DIR1 2:1 GPIO1 Direction Configuration FUNC1[2:0].
10-11 = Digital Input. Function determined by
FUNC1[2:0].

. . 0 = Open-drain

DRVA1 0 GPIO1 Output Driver Selection _

1 = Push-pull
GPIO_CNFG2 (0x65)

BIT 7 | s 5 | a4 3 2 | 1 0
Field IRQ_SEL2[1:0] DBNC_SEL2[1:0] DATA2 DIR2[1:0] DRV2
Reset 0b00 0b00 0b0 OTP OTP
¢;’:;:ss Write, Read Write, Read Write, Read Write, Read Write, Read

BITFIELD BITS DESCRIPTION DECODE
GPIO2 Interrupt Configuration. Programs the | 00 = No interrupt
IRQ SEL2 76 condition for INT2 to go high. Interrupts only 01 = Interrupt on falling edge detection
- ’ occur when GPIO2 is configured as an input | 10 = Interrupt on rising edge detection
(DIR2[1:0] = Ob10/0b11). 11 = Interrupt on any edge detection
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BITFIELD BITS DESCRIPTION DECODE

00 = No debounce

DBNC SEL2 5:4 GPIO2 Debounce Configuration. Sets tpg. 01 f 0.11ms debounce

- GPI- 10 = 0.24ms debounce

11 = 0.5ms debounce

DATA2 3 GPIO2 Data Value. Reads back 0. 0 = Output logic-low
1 = Output logic-high
00 = Digital Output. Driven by DATAZ2.
01 = Digital Output. Function determined by

DIR2 2:1 GPIO2 Direction Configuration FUNC2[2:0].
10-11 = Digital Input. Function determined by
FUNC2[2:0].

DRV2 0 GPIO2 Output Driver Selection 0 = Open-drain
1 = Push-pull

GPIO_CNFG3 (0x66)

BIT 7 | s 5 | a4 3 2 | 1 0
Field IRQ_SEL3[1:0] DBNC_SEL3[1:0] DATA3 DIR3[1:0] DRV3
Reset 0b00 0b00 0b0 OoTP OoTP
?;:;:ss Write, Read Write, Read Write, Read Write, Read Write, Read

BITFIELD BITS DESCRIPTION DECODE
GPIO3 Interrupt Configuration. Programs the | 00 = No interrupt
IRQ SEL3 76 condition for INT3 to go high. Interrupts only 01 = Interrupt on falling edge detection
- ’ occur when GPIO3 is configured as an input | 10 = Interrupt on rising edge detection
(DIR3[1:0] = Ob10/0b11). 11 = Interrupt on any edge detection
00 = No debounce
DBNC SEL3 5:4 GPIO3 Debounce Configuration. Sets tpg. 01 f 0.11ms debounce
- GPI- 10 = 0.24ms debounce
11 = 0.5ms debounce
DATA3 3 GPIO3 Data Value. Reads back 0. 0 = Output logic-low
1 = Output logic-high
00 = Digital Output. Driven by DATAS.
01 = Digital Output. Function determined by
DIR3 2:1 GPIOO0 Direction Configuration FUNC3[2:0].
10-11 = Digital Input. Function determined by
FUNC3|[2:0].
DRV3 0 GPIO3 Output Driver Selection 0 - Open-drain
1 = Push-pull
GPIO_CNFG4 (0x67)

BIT 7 | s 5 | a4 3 2 | 1 0
Field IRQ_SEL4[1:0] DBNC_SELA4[1:0] DATA4 DIR4[1:0] DRV4
Reset 0b00 0b00 0b0 OTP OoTP
?;:;:ss Write, Read Write, Read Write, Read Write, Read Write, Read
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BITFIELD BITS DESCRIPTION DECODE
GPI04 Interrupt Configuration. Programs the | 00 = No interrupt
IRQ SEL4 76 condition for INT4 to go high. Interrupts only 01 = Interrupt on falling edge detection
- ’ occur when GPIO4 is configured as an input | 10 = Interrupt on rising edge detection
(DIR4[1:0] = Ob10/0b11). 11 = Interrupt on any edge detection
00 = No debounce
DBNC SEL4 5:4 GPI104 Debounce Configuration. Sets tpg. 01 f 0.11ms debounce
- GPI- 10 = 0.24ms debounce
11 = 0.5ms debounce
DATA4 3 GPIO4 Data Value. Reads back 0. 0 = Output logic-low
1 = Output logic-high
00 = Digital Output. Driven by DATA4.
01 = Digital Output. Function determined by
DIR4 2:1 GPIOO0 Direction Configuration FUNC4[2:0].
10-11 = Digital Input. Function determined by
FUNC4[2:0].
DRV4 0 GPIO4 Output Driver Selection 0 = Open-drain
1 = Push-pull
GPIO_CNFGS5 (0x68)

BIT 7 | e 5 | a4 3 2 | 1 0
Field IRQ_SEL5[1:0] DBNC_SEL5[1:0] DATAS DIR5[1:0] DRV5
Reset 0b00 0b00 0b0 OoTP OoTP
¢;’:;:ss Write, Read Write, Read Write, Read Write, Read Write, Read

BITFIELD BITS DESCRIPTION DECODE
GPIOS5 Interrupt Configuration. Programs the | 00 = No interrupt
IRQ SEL5 7:6 condition for INT5 to go high. Interrupts only 01 = Interrupt on falling edge detection
- ’ occur when GPIOS5 is configured as an input | 10 = Interrupt on rising edge detection
(DIR5[1:0] = Ob10/0b11). 11 = Interrupt on any edge detection
00 = No debounce
DBNC SEL5 5:4 GPIO5 Debounce Configuration. Sets tpg. 01 f 0.11ms debounce
- GPI- 10 = 0.24ms debounce
11 = 0.5ms debounce
DATAS5 3 GPIO5 Data Value. Reads back 0. 0 = Output logic-low
1 = Output logic-high
00 = Digital Output. Driven by DATAS.
01 = Digital Output. Function determined by
DIR5 2:1 GPIO5 Direction Configuration FUNC5[2:0].
10-11 = Digital Input. Function determined by
FUNC5[2:0].
DRV5 0 GPIO5 Output Driver Selection 0 - Open-drain
1 = Push-pull
GPIO_CNFG6 (0x69)

BIT 7 | e 5 | a4 3 2 | 1 0
Field IRQ_SEL6[1:0] DBNC_SELS6[1:0] DATA6 DIR6[1:0] DRV6
Reset 0b00 0b00 0b0 OTP OTP
¢;;:ss Write, Read Write, Read Write, Read Write, Read Write, Read
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BITFIELD BITS DESCRIPTION DECODE
GPIO6 Interrupt Configuration. Programs the | 00 = No interrupt
IRQ SEL6 76 condition for INT6 to go high. Interrupts only 01 = Interrupt on falling edge detection
- ’ occur when GPIOG6 is configured as an input | 10 = Interrupt on rising edge detection
(DIR6[1:0] = Ob10/0b11). 11 = Interrupt on any edge detection
00 = No debounce
DBNC SEL6 5:4 GPI06 Debounce Configuration. Sets tpg. 01 f 0.11ms debounce
- GPI- 10 = 0.24ms debounce
11 = 0.5ms debounce
DATA6 3 GPIO6 Data Value. Reads back 0. 0 = Output logic-low
1 = Output logic-high
00 = Digital Output. Driven by DATAG.
01 = Digital Output. Function determined by
DIR6 2:1 GPIO6 Direction Configuration FUNCB6[2:0].
10-11 = Digital Input. Function determined by
FUNC6[2:0].
DRV6 0 GPI0O6 Output Driver Selection 0 - Open-drain
1 = Push-pull
GPIO_FUNC1 (0x6A)
BIT 7 6 5 4 | 3 2 | 1 | o
Field RSVD RSVD RSVD BSEL1[1:0] FUNC1[2:0]
Reset 0b0 0b0 0b0 OTP oTP
¢;’:;:ss Write, Read | Write, Read | Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
RSVD 7 Reserved. Bit is a don't care. N/A
RSVD 6 Reserved. Bit is a don't care. N/A
RSVD 5 Reserved. Bit is a don't care. N/A
GPIO1 Buck Control Regulator Selection. 8? : g:g:ﬁ ;
BSEL1 4:3 This bitfield is a don't care if a buck control 10 = Buck 3
function is not selected. _
11 =Buck 4
When DIR1[1:0] = 0b0O:
000-111 = GPIO1 drives the output in DATA1. This
bitfield is a don't care.
When DIR1[1:0] = 0b01:
000-100 = GPIO1 drives logic-low
101 = Buck Power-OK Output (POKXx)
GPIO1 Function Control. 110-111 = GPIO4 drives logic-low
FUNC1 2:0

Buck control functions work on the buck
regulator specified by BSEL1[1:0].

When DIR1[1:0] = 0b10 or 0b11:

000 = General-Purpose Input (GPI). No other
special function.

001 = Buck Enable Input (BENXx)

010 = Buck DVS Input (DVSx)

011 = Buck FPWM Input (FPWMXx)

100 = LDO Enable Input (LDOEN)

101-111 = No Function. GPIO1 input is a don't
care.
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High-Efficiency Buck Converter

Buck control functions work on the buck
regulator specified by BSEL2[1:0].

BIT 7 6 5 4 | 3 2 | 1 | o
Field RSVD RSVD RSVD BSEL2[1:0] FUNC2[2:0]
Reset 0b0 0b0 0b0 OTP OTP
¢;’:;:ss Write, Read | Write, Read | Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
RSVD 7 Reserved. Bit is a don't care. N/A
RSVD 6 Reserved. Bit is a don't care. N/A
RSVD 5 Reserved. Bit is a don't care. N/A
GPI02 Buck Control Regulator Selection. 8? f g:g:: ;
BSEL2 4:3 This bitfield is a don't care if a buck control 10 _ Buck 3
function is not selected. _
11 = Buck 4
When DIR2[1:0] = 0b00:
000-111 = GPIO2 drives the output in DATA2. This
bitfield is a don't care.
When DIR2[1:0] = 0b01:
000-100 = GPIO2 drives logic-low
101 = Buck Power-OK Output (POKXx)
GPIO2 Function Control. 110-111 = GPIO4 drives logic-low
FUNC2 2:0

When DIR2[1:0] = 0b10 or 0b11:

000 = General-Purpose Input (GPI). No other
special function.

001 = Buck Enable Input (BENXx)

010 = Buck DVS Input (DVSx)

011 = Buck FPWM Input (FPWMXx)

100 = LDO Enable Input (LDOEN)

101-111 = No Function. GPIO2 input is a don't
care.

GPIO_FUNCS3 (0x6C)

BIT 7 6 5 4 | 3 2 | 1 | o
Field RSVD RSVD RSVD BSEL3[1:0] FUNC3[2:0]
Reset 0b0 0b0 0b0 OTP OTP
?;;:ss Write, Read | Write, Read | Write, Read Write, Read Write, Read

BITFIELD BITS DESCRIPTION DECODE
RSVD 7 Reserved. Bit is a don't care. N/A
RSVD 6 Reserved. Bit is a don't care. N/A
RSVD 5 Reserved. Bit is a don't care. N/A
GPIO3 Buck Control Regulator Selection. 8? f gﬂg:: ;
BSEL3 4:3 This bitfield is a don't care if a buck control 10 ; Buck 3
function is not selected. 11 = Buck 4
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BITFIELD BITS DESCRIPTION DECODE

FUNC3

2:0

GPIO3 Function Control.

Buck control functions work on the buck
regulator specified by BSEL3[1:0].

When DIR3[1:0] = 0b00:
000-111 = GPIO3 drives the output in DATA3. This
bitfield is a don't care.

When DIR3[1:0] = 0b01:

000-100 = GPIO3 drives logic-low
101 = Buck Power-OK Output (POKXx)
110-111 = GPIO4 drives logic-low

When DIR3[1:0] = 0b10 or 0b11:

000 = General-Purpose Input (GPI). No other
special function.

001 = Buck Enable Input (BENXx)

010 = Buck DVS Input (DVSx)

011 = Buck FPWM Input (FPWMXx)

100 = LDO Enable Input (LDOEN)

101-111 = No Function. GPIO3 input is a don't
care.

GPIO_FUNCA4 (0x6D)

Buck control functions work on the buck
regulator specified by BSEL4[1:0].

BIT 7 6 5 4 | 3 2 | 1 | o
Field RSVD RSVD RSVD BSELA4[1:0] FUNCA4[2:0]
Reset 0b0 0b0 0b0 OTP OTP
?;;:ss Write, Read | Write, Read | Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
RSVD 7 Reserved. Bit is a don't care. N/A
RSVD 6 Reserved. Bit is a don't care. N/A
RSVD 5 Reserved. Bit is a don't care. N/A
GPI04 Buck Control Regulator Selection. 8? : EEEE ;
BSEL4 4:3 This bitfield is a don't care if a buck control 10 = Buck 3
function is not selected. _
11 = Buck 4
When DIR4[1:0] = 0b00:
000-111 = GPIO4 drives the output in DATA4. This
bitfield is a don't care.
When DIR4[1:0] = 0b01:
000-100 = GPIO4 drives logic-low
101 = Buck Power-OK Output (POKXx)
GPI104 Function Control. 110-111 = GPIO4 drives logic-low
FUNC4 2:0

When DIR4[1:0] = 0b10 or 0b11:

000 = General-Purpose Input (GPI). No other
special function.

001 = Buck Enable Input (BENXx)

010 = Buck DVS Input (DVSx)

011 = Buck FPWM Input (FPWMXx)

100 = LDO Enable Input (LDOEN)

101-111 = No Function. GPIO4 input is a don't
care.
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10V Input, Quad-Phase Configurable, 3A/Phase,

High-Efficiency Buck Converter

Flexible Power Sequencer Digital Output
(FPSDOS5) causes GPIOS5 to go high in the
seqeuencer slot specified by GPIOSEQ5[3:0].

BIT 7 6 5 4 | 3 2 | 1 | o
Field RSVD RSVD RSVD BSEL5[1:0] FUNC5[2:0]
Reset 0b0 0b0 0b0 OoTP OoTP
¢;’:;:ss Write, Read | Write, Read | Write, Read Write, Read Write, Read
BITFIELD BITS DESCRIPTION DECODE
RSVD 7 Reserved. Bit is a don't care. N/A
RSVD 6 Reserved. Bit is a don't care. N/A
RSVD 5 Reserved. Bit is a don't care. N/A
GPIO5 Buck Control Regulator Selection. 8? f g:g:ﬁ ;
BSELS 4:3 This bitfield is a don't care if a buck control 10 _ Buck 3
function is not selected. _
11 =Buck 4
When DIR5[1:0] = 0b00:
000-111 = GPIO5 drives the output in DATAS. This
bitfield is a don't care.
When DIR5[1:0] = 0b01:
GPIO5 Function Control. 000-100 = GPIO5 drives logic-low.
101 = Buck Power-OK Output (POKXx)
Buck control functions work on the buck 110-111 = FPS Digital Output (FPSDO5)
FUNC5 2:0 regulator specified by BSEL5[1:0].

When DIR5[1:0] = 0b10 or 0b11:

000 = General-Purpose Input (GPI). No other
special function.

001 = Buck Enable Input (BENXx)

010 = Buck DVS Input (DVSx)

011 = Buck FPWM Input (FPWMXx)

100 = LDO Enable Input (LDOEN)

101-111 = No Function. GPIO5 input is a don't
care.

GPIO_FUNCG6 (0x6F)

BIT 7 6 5 4 | 3 2 | 1 | o
Field RSVD RSVD RSVD BSEL6[1:0] FUNCB6[2:0]
Reset 0b0 0b0 0b0 OTP OTP
?;:;:ss Write, Read | Write, Read | Write, Read Write, Read Write, Read

BITFIELD BITS DESCRIPTION DECODE
RSVD 7 Reserved. Bit is a don't care. N/A
RSVD 6 Reserved. Bit is a don't care. N/A
RSVD 5 Reserved. Bit is a don't care. N/A
GPI06 Buck Control Regulator Selection. 8? f gﬂg:ﬁ ;
BSEL6 4:3 This bitfield is a don't care if a buck control 10 _ Buck 3
function is not selected. 11 = Buck 4
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BITFIELD BITS DESCRIPTION DECODE

When DIR6[1:0] = 0b00:
000-111 = GPIOG6 drives the output in DATAG. This
bitfield is a don't care.

When DIR6[1:0] = 0b01:

GPIO6 Function Control. 000-100 = GPIOG6 drives logic-low.
101 = Buck Power-OK Output (POKX)
Buck control functions work on the buck 110-111 = FPS Digital Output (FPSDOG6)

. regulator specified by BSEL6[1:0].
FUNC6 20 When DIR6[1:0] = 0b10 or 0b11:

Flexible Power Sequencer Digital Output 000 = General-Purpose Input (GPI). No other
(FPSDO6) causes GPIO6 to go high in the special function.

seqgeuencer slot specified by GPIOSEQ6[3:0]. | 001 = Buck Enable Input (BENx)

010 = Buck DVS Input (DVSx)

011 = Buck FPWM Input (FPWMx)

100 = LDO Enable Input (LDOEN)

101-111 = No Function. GPIO6 input is a don't
care.

GPIO_FPS (0x70)

BIT 7 | e | 5 | 4 3 2 | 1 | o
Field GPIOSEQ8[3:0] GPIOSEQS5[3:0]
Reset OTP OTP
?ccess Write, Read Write, Read
ype
BITFIELD BITS DESCRIPTION DECODE

0000 = FPS Slot 1
0001 = FPS Slot 2
0010 = FPS Slot 3
0011 = FPS Slot 4
0100 = FPS Slot 5
0101 = FPS Slot 6
0110 = FPS Slot 7
0111 =FPS Slot 8
1000 = FPS Slot 9
1001 = FPS Slot 10
1010 = FPS Slot 11
1011 = FPS Slot 12
1100-1111 = FPS Slot 12

0000 = FPS Slot 1
0001 = FPS Slot 2
0010 = FPS Slot 3
0011 = FPS Slot 4
0100 = FPS Slot 5
0101 = FPS Slot 6
0110 = FPS Slot 7
0111 = FPS Slot 8
1000 = FPS Slot 9
1001 = FPS Slot 10
1010 = FPS Slot 11
1011 = FPS Slot 12
1100-1111 = FPS Slot 12

GPIO6 Flexible Power Sequencer Slot

GPIOSEQ6 74 Assignment

GPIO5 Flexible Power Sequencer Slot

GPIOSEQ5 3:0 Assignment
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10V Input, Quad-Phase Configurable, 3A/Phase,
High-Efficiency Buck Converter

Applications Information—Quad-Channel Configurable Buck Regulator

Buck Enable Options

The MAX77511/MAX77711 offer a high degree of control flexibility. See Figure 13 for suggested methods of controlling

the buck regulators.

ALWAYS-ON SEQUENCER ON
SEQUENCER DEMAND
CONFIGURATION CONFIGURATION
BUCK MAX77511/MAX77711 BUCK MAX77511/IMAX77711
INPUT INPUT
SYS _>_|: SYS
INx INX
CONNECT ENSEQ DRIVEENSEQ [ —— | ENSEQ
ENSEQTOSYS | .} —,_ ......
SETVio VALIDTO | — Vio
CONFIGURE SEQUENCE | —| SDA
THROUGH 12¢ .| SCL
= = = =
HARDWARE CONTROL SOFTWARE CONTROL
CONFIGURATION CONFIGURATION
BUCK BUCK
NPUT MAX77511/MAX77711 NPUT MAX77511/MAX77711
—»—[ sYs —»—[ sYs
INx INx
GROUND ENSEQ IF GROUND ENSEQ IF
SEQUENCER NOT USED ENSEQ SEQUENCER NOT USED ENSEQ
.... % 5
SET Vio VALIDi_—] Vio SET Vio VALID AND { —] Vio
SEND SOFTWARE | — SDA
COMMANDS | — scL
MAPGPIOFUNCTON T
TO BUCK ENABLE AND —#—] GPIOX (BENX)
DRIVE PIN
= = = =

Figure 13. Buck Enable Options

Sequencer Control (Always-On)

Strap the ENSEQ pin to SYS to configure the IC in an always-on configuration. See Figure 13 (top left). The ICs built-in
Flexible Power Sequencer (FPS) begins the power-up sequence whenever Vgyg is valid, FLT = 0, and nRSTIO = 1.

ENSEQ activates the factory-programmed (default) power-up sequence regardless of the validity of the V|g. Ensure that
registers remain in factory reset by connecting V|p to ground on the PCB.

See Table 4 and Table 5 for the default sequence options corresponding to each MAX77511/MAX77711 part number.

Sequencer Control (On Demand)

Control the buck regulators using the built-in Flexible Power Sequencer (FPS). See Figure 13 (top right). Configure the
power-up sequence through 12C and assert the ENSEQ pin logic-high to begin a sequenced startup. The buck regulators
activate whenever FLT = 0, nRSTIO = 1, and Vgysg is valid. Always drive the ENSEQ pin to prevent chatter in the FPS
state machine.
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Hardware (GPIO) Control

Enable the buck regulators with hardware enable pins by mapping GPIOs to special buck control functions. See Figure
13 (bottom left). Program FUNCXx[2:0] = 0b001 to set the corresponding GPIO as a buck enable input. Set the buck target
(which buck the pin controls) using the corresponding BSELXx[1:0] bitfield. See GPIO Buck Control for full details and an
example. V|o must be valid for the GPIOs to operate regardless of GPIO function map.

Software (I12C) Control
Control the buck regulators using software commands sent over the 12C serial interface. See Figure 13 (bottom right).

Assert V|g valid and connect SDA and SCL to a serial host to enable the serial bus and full software control of the
MAX77511/MAX77711. When using software, the serial host can do the following:

Set the target output voltage, VoyT-REGx-

Set the DVS target output voltage, VouT-REG(DVS)x-

Set the desired soft-start and soft-stop ramp rate (AVoyTx/At).

Set the peak inductor current limit, IpgaAK-HSx-

Enable the buck regulator directly using the BENx[3:0] bitfield.

Configure the buck regulator's sequencer slot assignment using the BENx[3:0] bitfield.
Change regulator mode (SKIP, Turbo SKIP, FPWM) dynamically.

Control the active discharge resistor using the ADENX bit.

Set DVS rise and DVS fall ramp rates (AVoyTx/At).

Manage and clear faults (FLT) without external circuitry or system power cycling.
Configure specialized GPIO function maps.

Utilize spare GPIO to expand system 1/O.

Directly control the LDO (MAX77711 only).

Selectively unmask important interrupt sources.

See the /2C Serial Interface and Register Map sections for more information. Configuration registers reset if V|o becomes
invalid or if SYS falls below the POR threshold.

Input Capacitor Selection

Bypass each input pin with a 10uF nominal input capacitor (Cjnx) that maintains 1uF or higher effective capacitance at
its working voltage. Larger values improve decoupling of the buck regulator, but increase inrush current from the voltage
supply when connected. C|nx reduces the current peaks drawn from the input power source during buck operation and
reduces switching noise in the system. The ESR/ESL of C|nx and its series PCB trace should be very low (i.e., <15mQ +
<2nH) for frequencies up to 2MHz.

Ceramic capacitors with X5R or X7R dielectric are highly recommended due to their small size, low ESR, and small
temperature coefficients. All ceramic capacitors derate with DC bias voltage (effective capacitance goes down as DC bias
goes up). Generally, small case size capacitors derate heavily compared to larger case sizes (0603 case size performs
better than 0402). Consider the effective capacitance value carefully by consulting the manufacturer's data sheet. Refer
to Tutorial 5527 for more information.

Output Capacitor Selection
Sufficient output capacitance (CoyT) is required for stable operation of the buck. Choose the effective CoyT to be 60uF
per phase, minimum. (A single phase configuration requires 60uF, dual-phase requires 120uF, etc.)

Effective CoyT is the actual capacitance value seen by the buck output during operation. Choose effective Coyt
carefully by considering the capacitor's initial tolerance, variation with temperature, and derating with DC bias. Refer to
Tutorial 5527 for more information.
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Larger values of CoyT (above the required effective minimum) improve load transient performance, but increase the input
surge currents during soft-start and output voltage changes. The output filter capacitor must have low enough ESR to
meet output ripple and load transient requirements. The output capacitance must be high enough to absorb the inductor
energy while transitioning from full-load to no-load conditions. When using high-capacitance, low-ESR capacitors, the
filter capacitor's ESR dominates the output voltage ripple in continuous conduction mode. Therefore, the size of the
output capacitor depends on the maximum ESR required to meet the output voltage ripple (VRippLE(P-P)) specifications:
VrippLE(P-P) = ESR* I 0ap X LIR

where LIR is the inductor's ripple current to average current ratio. Compute LIR with Equation 3.

Equation 3:

Vour* (V/N ~Vour
Vin* FswXl oapL

where I oap is the buck's output current in the particular application (3A/phase max), V|y is the application's input
voltage, and Fgyy is the switching frequency (1MHz nominal).

LIR=

Ceramic capacitors with X5R or X7R dielectric are highly recommended due to their small size, low ESR, and small
temperature coefficients. All ceramic capacitors derate with DC bias voltage (effective capacitance goes down as DC bias
goes up). Generally, small case size capacitors derate heavily compared to larger case sizes (0603 case size performs
better than 0402). Consider the effective capacitance value carefully by consulting the manufacturer's data sheet.

Inductor Selection

Choose an inductor with a saturation current that is greater than or equal to the maximum peak current limit setting
(IPEAK-HSx)- Inductors with lower saturation current and higher DCR ratings tend to be physically small. Higher values
of DCR reduce buck efficiency. Choose the RMS current rating of the inductor (the current at which temperature rises
appreciably) based on the system's expected load current per phase.

Choose an inductor value based on the range bit (RNGx).

o RNG = 0 requires 0.47uH

e RNG = 1 requires 1.5uH

See Table 8 for additional information.

One inductor is required per phase. Do not short different LX nets together on the PCB. Do not use a single inductor on
a 2® configuration and short LX1 to LX2, etc.

Use the same inductor value for all phases under a single buck's control. For example, if buck 1 is configured in a 30,
RNG = 0 configuration, then use 0.47uH for all inductors under buck 1 control (LX1, LX2, and LX3). See Table 7 and the
Typical Application Circuits section of the data sheet for more information regarding different phase configurations.

Unused Bucks
Follow these guidelines when the application has unused buck converters:

e Connect unused inputs (INx) to SYS.

e Leave unused LXx and BSTx pins unconnected (open).

e Connect unused SNSx+ and SNSx- feedback inputs to ground.
e Connect PGNDx pins to ground on the PCB.

Do not confuse unused bucks with unused phases. Phases configured under a master controller must connect according
to Table 7. Refer to the Typical Application Circuits section of the data sheet for more information about how phases
connect together in different IC configurations.

Do not enable unused bucks. If an unused buck (following the guidelines above) enables, then a fault state latches (FLT
= 1). Clear the fault state by disabling the buck according to Figure 10.
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If using a version of the device that has an unused buck assigned to the flexible power sequencer (FPS) by default,
choose one of the following options to prevent fault latching:

1.

2.

Do not use the FPS. (Follow the pin guidelines above and strap ENSEQ = 0 on the PCB.) Use software or GPIO
special functions to enable the regulators.

Populate the buck's external components. (Treat the unused buck as a utilized buck.) Disable the buck through
software after the power-up sequence completes to achieve quiescent power savings.

PCB Layout Guidelines

Careful circuit board layout is critical to achieve low switching power losses and clean, stable operation. Figure 14 shows
an example PCB layout for the 1d+1®+1d+1® configuration of the MAX77711.

Follow these guidelines when designing the PCB:

1.

2.

3.

10.

11.

12.
13.

Place the inductors next to their corresponding LX bumps (as close as possible) to minimize PCB trace impedance.
Excessive PCB impedance reduces converter efficiency.

Make the trace between the LX bumps and their corresponding inductor short and wide. Do not take up an excessive
amount of area. The voltage on this node switches very quickly and additional area creates more radiated emissions.
Place the IN capacitors (C|N) as close to the IC as possible, typically next to their corresponding inductors. Use
at least one input capacitor per switching phase. Connect the negative terminal of C|y as close as possible to
the negative terminal of CoyT with a low-impedance high-priority path to the corresponding PGNDx bumps. This
practice minimizes the switching current path length (i.e., the hot loop length).

The routing between LX and its corresponding BST capacitor should be as short as possible. Prioritize BST
capacitor (CgsT) placement to reduce trace length to the IC.

Connect each phase's corresponding PGND to the low-impedance ground plane on the PCB as close to the IC as
possible. Do not create ground islands (PGND islands risk interrupting the hot loops).

Prioritize the low-impedance ground plane of the PCB directly underneath the IC, CoyT, C|N, and inductor. Cutting
this ground plane risks interrupting the switching current hot loops.

Place each phase's corresponding output capacitor (CoyT) as close to the IC as possible. Minimize the switching
current hot loop by placing the negative terminal of C;y as close as possible to the negative terminal of the
corresponding Coyr.

Connect the negative terminal of the Vpp bypass capacitor (Cypp) to AGND. Connect the negative terminal of the
V| 13/V|24 bypass capacitors (Cy 13/Cy24) to PGND.

AGND must carefully connect to PGND on the PCBs low-impedance ground plane. Kelvin connect AGND to the
low-impedance ground plane on the PCB (the same net as PGND) at least 3 millimeters away from the ICs edge.
See Figure 15 for an illustration.

The IC requires a quiet supply input (SYS) which is often the same net as INx. Carefully bypass SYS to AGND with
a dedicated capacitor (Cgys). Route a dedicated trace between Cgys and the SYS bump. Avoid connecting SYS
directly to the nearest IN bumps without dedicated bypassing. See Figure 16 for an illustration.

The value of C\_po should be larger than C| po. If Cpo = 4.7uF, choose CiNyLpo = 10uF or greater (MAX77711
only).

For the MAX77511, connect LDO and INLDO to ground. The LDO is unavailable for use for MAX77511.

Do not neglect ceramic capacitor DC voltage derating. Choose capacitor values and case sizes carefully. See the
Output Capacitor Selection section and refer to Tutorial 5527 for more information.
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Figure 14. PCB Layout Example
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u

LAYOUT NOTES
(ONLY TOP METAL GROUND NET DRAWN)

N1: USE THE SAME NET FOR AGND AND PGND. (THEY
MUST CONNECT TOGETHER ON THE PCB.)

N2: CONNECT PGND TO PCB INNER GROUND LAYER
CLOSE TO THEIC.

N3: KELVIN CONNECT AGND TO PCB INNER GROUND
LAYER AT LEAST 3mm AWAY FROM IC EDGE AND
AWAY FROM OTHER PGND CONNECTIONS.

N4: CONNECT VL13/VL24 BYPASS CAPACITOR
NEGATIVE TERMINAL TO PGND.

N5: CONNECT Vpp AND SYS BYPASS CAPACITOR
NEGATIVE TERMINAL TO AGND.

Figure 15. Recommended Ground Connection

LAYOUT NOTES
(ONLY SUPPLY INPUT NET DRAWN)

N1: ROUTE QUIET IN (SYS) SEPARATELY FROM POWER
IN (EVEN IF THEY ARE THE SAME NET).

N2: DECOUPLE SYS WITH A DEDICATED CAPACITOR
(Csys).
N3: ROUTE ON INNER SIGNAL LAYERS AS REQUIRED.

N4: ROUTE A DEDICATED TRACE BETWEEN Csys AND
THE SYS BUMP (APART FROM POWER IN).

Figure 16. Recommended SYS Connection
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Advanced User Information

The following sections outline advanced user information for the buck converter. Contact the factory for additional

information.

Transient Performance Option

Internal options allow the MAX77511/MAX77711 to improve SKIP and Turbo SKIP mode transient response. See Table

4 and Table 5 to find if the transient performance option is enabled for each MAX77511/MAX77711 part number.

Figure 17 details the effect of the transient performance option under a load transient while the buck is in Turbo SKIP

mode. The transient performance option:

e Reduces undershoot upon load attack.
e Has no effect upon load release.
e Has no effect when the buck is in FPWM mode.

TRANSIENT PERFORMANCE OPTION OFF
LOAD ATTACK

T} i . DUAL-PHASE
: TURBO SKIP MODE:

! RNG =1, L = 1.5pH:
v,N-74v vw-aav 25Alps]

152mV

Vour 1 100mVidiv

| UNDERSHOOT-
42A
| 0A {
out i ~500 STACKED CURVES | 2AVdiv
© (INFINITE PERSISTANCE) |
10ps/div

TRANSIENT PERFORMANCE OPTION OFF
LOAD RELEASE

7777 Cidemy
OVERSHOOT

VOUT-- B el -1 100mV/div
T " DUAL-PHASE -
Lo | TURBO SKIP MODE :
oot NGt Le TopiT

| vw-74v vom-asv 258
|
e A

lout | _g00 STACKED CURVES | A ] 2A/div

(INFINITE PERSISTANGE)

10ps/div

VOUT

IOUT

Vour |- .

lour |

TRANSIENT PERFORMANCE OPTION ON
LOAD ATTACK

v ; DUAL-PHASE
TURBO SKIP MODE

i RNG =1, L= 154

vIN T4V, Vour = 33V, 250

92my 100mVidiv

UNDERSHOOT
4.2
IF
:' ‘
*f ] . . .
{ ~500 STACKED:.CURVES | 2A/div
¢ (INFINITE PERSISTANCE)
10us/div

TRANSIENT PERFORMANCE OPTION ON

LOAD RELEASE
U
7777 q3emy - gl
OVERSHOOT
1 100mV/div
TN O O T T T . T T 4+ b i Brvrmlsredpenfreeprndper oo .DUA.L.-‘P.HA‘S‘E‘
4.2A : TURBO SKIP MODE
SRR RNG =1, L= 1.50H
L V=74V, Vour = 3.3V, 25A)s
1 oA :
~500 STACKED CURVES - ' 2A/div
(INFINITE PERSISTANGE) |

10ps/div

Figure 17. Effect of Transient Performance Option on Load Transient Response
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The transient performance option also affects mode change behavior under static load. See Figure 18. Enabling the
transient performance option:

e Reduces undershoot upon mode change from FPWM to Turbo SKIP.
e Has no effect upon mode change from Turbo SKIP to FPWM.

TRANSIENT PERFORMANCE OPTION OFF TRANSIENT PERFORMANCE OPTION ON
MODE CHANGE TO FPWM MODE CHANGE TO FPWM
v ] DUAL-PHASE v T DUAL-PHASE
RNG = 1, L = 1.5pH ! RNG =1, L = 1.54H
Vi =74V, Vgyr = 3.3V ! Vi = 7.4V, Voyr = 3.3V
___________________________________________ 50mA LOAD. x 50mA LOAD
Vour | 0T somvidiv  Vour | UNDERSHOOT 50mV/div
~ FPWM | ‘ — FPWM |
oo e
GPlo| TuRBOSKIP | ] 94 GPlo| TurBOSKIP | ! 4 ,
(FPWM) s " 500 STACKED CURVES | 2VIdv (FPWM) [ v— " 500 STACKED CURVES | 2V/dv
© (INFINITE PERSISTANCE) ! (INFINITE PERSISTANCE)
10us/div 10ps/div
TRANSIENT PERFORMANCE OPTION OFF TRANSIENT PERFORMANCE OPTION ON
MODE CHANGE TO TURBO SKIP MODE CHANGE TO TURBO SKIP
v I DUAL-PHASE R DUAL-PHASE
RNG = 1, L = 1.5pH t RNG =1, L = 1.54H
Vi =74V, Voo = 3.3V : Vi =74V, Vouy = 3.3V
....................................... 50mA LOAD. e 50MA LOAD
Vour 111mV 50mV/div Vour 11mV 50mV/div
OVERSHOOT OVERSHOOT
FPWM - 5 FPWM -
GPIO | TURBO SKIP a4 GPIO | TURBO SKIP 4 ,
(FPWM) | ~500 STACKED CURVES | 2Vidv (FPWM) | ~500 STACKED:CURVES - 2Vidiv
(INFINITE PERSISTANCE) | (INFINITE PERSISTANCE)
10us/div 10us/div

Figure 18. Effect of Transient Performance Option on Mode Change

While the transient performance option helps reduce the output disturbance during transients and mode changes, it also
causes unintentional mode chatter which results in extra Voyr ripple at certain loads. Eigure 19 details the unintended
side effect of the transient performance option when the load is near the CCM/DCM boundary.

e The transient performance option causes the device to chatter between its low-power SKIP mode and full-power CCM
mode when inductor current is close to the CCM/DCM boundary. This causes extra Voyt ripple.

e Mode chatter stops when the transient performance option is off. A single mode-change ripple event is observed upon
mode change.
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TRANSIENT PERFORMANCE OPTION OFF TRANSIENT PERFORMANCE OPTION ON
LOAD INDUCED MODE CHANGE RIPPLE LOAD INDUCED MODE CHANGE RIPPLE
| DUAL-PHASE : ] 1 | DUAL-PHASE - . ] : : TURBO SKIP
RNG=1,L=154H - TuRBOSKP RNG=1,L=180H = o
Vg =74V Vor =18y ) [ Vin=7.4V,Voyr = 1.8V
- LOAD RAVPINGUP J  LOAD RAWPING UP.
: VU . ] : . "MODE CHANGE ©. ..
» - ; oo ST . CHATTER
VIR "SSP o T SO SO S DU NPT VO, . vV swnmsismramivened | 7 12 2 A A A 4 .
ol S i i g 2omvian o e TV VYV ey comiay
: '\ : W ... .CCM®DCM->CCM->DCM-»CCM..
: SINGLE MODE | S S
... CHANGE EVENT. .. | ORI :
" PRONE TO HAPPEN NEAR
- (NOCHATTERY | - © . CRITICAL CONDUCTION
. THRESHOLD
(DCM/CCM BOUNDARY)
200ps/div 200ps/div

Figure 19. Effect of Transient Performance Option on Mode Chatter

Applications must decide if the extra ripple around the critical conduction load (DCM/CCM boundary) is tolerable when
requesting a version of the IC with the transient performance option on. Use Equation 5 to estimate the buck's critical
conduction load (IcriT)-

Equation 5:

p 2N Vout *(Vin~ Vour)
CRIT ~ 72 ViN* Fsw *L

where N is the number of phases, Fgyy is 1MHz, and L is either 0.47uH or 1.5uH depending on the range setting (RNGx
bit).

Assisted Active Discharge after Soft-Stop
An internal option improves the effectiveness of the Active Discharge Resistor function.

The active discharge function is either assisted or normal depending on the part number (see Table 4 and Table 5).
Active discharge (normal or assisted) only works when the corresponding ADENX bit is set.

e Normal active discharge connects an internal 100Q resistor (R x.ap) between LXx and PGNDx to discharge the
output capacitor after soft-stop finishes. Any residual voltage remaining on Coyt after soft-stop discharges through
RLX-AD-

e Assisted active discharge connects an internal 0.6Q (on-resistance) MOSFET between LXx and PGNDx to quickly
discharge the output capacitor for 3ms after soft-stop finishes. During this 3ms, the buck converter cannot re-enable.
Applications must wait for the 3ms hold-off time to expire before the buck can enable again.

The 3ms active discharge timer starts counting down after soft-stop completes and is subject to the root oscillator
accuracy. See Figure 20.
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NORMAL ACTIVE DISCHARGE ASSISTED ACTIVE DISCHARGE
ENABLE TOGGLE ENABLE TOGGLE
SOFT-STOP  SOFT-START SOFT-STOP - SOFT-START
1.8V ! . 1.8V 1 ’ 1 .
1Vidiv +— 3ms —» l 1Vidiv
Vour l | Vour l | DISABLE 1
I I
100my 1 1 OVCOM.M'T 1
]
1 RE-ENABLE — | 1— 0.6Q ACTIVE
| IMMEDIATELY ' : | DISCHARGE
1 ONEDGE |
GPIO : GPIO ENFORCED TIME
(BEN) | s | 2Vidiv (BEN) i idiv
‘ 1 SINGLE-PHASE SINGLE-PHASE
L RNG=1,L=1.5uH et Y RNG=1,L=1.5uH
| Viy = 7.4V, Vo = 1.8V | Vi =74V, Vo = 1.8V
ADEN =1, FSREN = 1, FVLEN = 1 ADEN =1, FSREN = 1, FVLEN = 1
TURBO SKIP, 1.25mV/us RAMP RATE TURBO SKIP, 1.25mV/us RAMP RATE
1ms/div 1ms/div

Figure 20. Normal vs. Assisted Active Discharge

Soft-Start Peak Inductor Current Limit Override

An available internal option overrides the peak inductor current limit (Ippak-Hsx) to 1.5A during soft-start. Table 4 and
Table 5 list whether the override is enabled for each MAX77511/MAX77711 part number.

If the override is enabled, the inductor peak current limit is forced to 1.5A regardless of the ILIMx[1:0] control bitfield
during the soft-start ramp. The ILIMx[1:0] bitfield still controls the peak current limit after soft-start finishes. If the override
is disabled, then inductor peak current limit follows the ILIMx[1:0] control field at all times while the buck is enabled.

Carefully consider the following to determine if this override is needed:

e Each buck has a soft-start ramp rate control (SFTUPDNx[2:0]) configurable from 0.15mV/us to 40mV/us. This ramp
rate is factory-programmable. Use slower ramp rates to minimize input current during buck startup.

e Each buck has an inductor peak current limit (ILIMx[1:0]) control from 1.5A to 4.5A. This value is also factory-
programmable. Use smaller limit values to minimize input current in the event of startup into excessive CoyT or short-
circuit.

The soft-start rate and Ippak-Hsx factory options provide most applications a method of limiting inrush current during
buck startup. Choose to override the soft-start current limit to 1.5A for additional safety.

Consider that a low inductor current limit during soft-start might result in a non-linear soft-start ramp. It is possible that
the override affects normal startup behavior. Figure 21 shows an example of the override not affecting soft-start. The
soft-start rate is slow enough that inductor current does not exceed 1.5A during the ramp time.
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SOFT-START 1.5A lpeax-Hs OVERRIDE OFF SOFT-START 1.5A Ipeak-+s OVERRIDE ON
10mV/us STARTUP RATE 10mV/us STARTUP RATE
[ reveeanmeeeermaowensearsaewd  0\//diy q : 2V/div
GPIO ...._._,.J L A : ‘| soomvigv  GPIo ._.._...r L | s00mVidiv
(BEN) : DUAL-PHASE (BEN) A DUAL-PHASE
RNG=0; L= 047pH ‘ RNG = 0, L = 047jiH
! Vi = 74V, Voyr = 1.1V ! Vi = 74V, Voyr = 1.1V
Vour [remmesmmesmmnse © FSREN=1,FVLEN=0 Vourt [emtsmesesmes - FSREN=1,FVLEN=0
| TURBO SKIP, lpgyy s = 4.5A | TURBO SKIP, lpguy s = 4.5A
200mA/div I 200mA/div
lixs s i Foury ....... rosmipisenie wnnd  2A/div [ e — ' i ...................... 2A/div
40ps/div 40ps/div

Figure 21. Override Not Affecting Soft-Start Ramp Comparison

Figure 22 shows an example where the override slows down the soft-start. The soft-start rate is fast enough such that
the 1.5A peak limit interferes with the buck's ability to produce the commanded Vot ramp rate. To compensate for the
slowed ramp during the override period, inductor current rises very quickly to the normal limit (set by ILIMx[1:0]) after the
soft-start time finishes. Note how the override causes a higher peak input current as a result of the slowed VoyT ramp

rate during the override.

SOFT-START 1.5A Ipeak-ns OVERRIDE OFF SOFT-START 1.5A lpeak-#s OVERRIDE ON
20mV/us STARTUP RATE 20mV/us STARTUP RATE
3 ; 7 2vidiv Z : === 2vidiv
GPIO ! 500mV/div GPIO ; 500mV/div
(BEN) | puAL-PHASE F (BEN) | puaL-PHASE ﬁ
RNG =0, L= 0.47pH T o RNG =0, L= 0.47H I
V=74V Vo 210V V=74V Vo 214V
Vour Vour: [preemsestummmpsesips i \
Iy ‘ 200mA/div ' ik 200mA/div
FSREN=1,FVLEN=0' | FSREN = 1, FVLEN =0 |
TURBO SKIP & TURBO SKIP B R E
lpeaks = 4:5A 7 ; ! lopax s = 4:5A i
ot fammmtsons B R | 2AVdiv st il deidiience Bl EOURENIDR 2AVdiv
20ps/div 20ps/div

Figure 22. Override Slowing Soft-Start Rate Causing Higher Inrush Current Comparison
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Applications Information—Linear Regulator (MAX77711 Only)

LDO Input/Output Capacitor Selection

Bypass INLDO to ground on the PCB with a minimum 10uF ceramic capacitor. If INLDO is connected to the output of a
buck regulator, then the buck's Coyt has sufficient bypassing if the capacitors are placed close to the edge of the die
and the INLDO pin routing is high-priority. Buck 2 and buck 4 are physically close to INLDO and are good candidates for
INLDO power.

Bypass the LDO output to ground on the PCB with a minimum 4.7uF ceramic capacitor that maintains at least 2.2uF of
effective capacitance at bias.

Ceramic capacitors with X5R or X7R dielectric are highly recommended due to their small size, low ESR, and small
temperature coefficients. All ceramic capacitors derate with DC bias voltage (effective capacitance goes down as DC bias
goes up). Generally, small case size capacitors derate heavily compared to larger case sizes (0603 case size performs
better than 0402). Consider the effective capacitance value carefully by consulting the manufacturer's data sheet.

LDO Startup Rate and Inrush Current

LDO startup rate is controlled by a 4mV/us typical soft-start ramp (AV| po/At). Larger values of output capacitance (C| po)
result in higher input current surges during startup.

Calculate the input current surges during startup using Equation 4.
Equation 4:

AVipo
Iinnbo =CLpo * —x7
where AV| po/At is the startup ramp rate of the LDO output (4mV/us typ) and C| po is the LDO output capacitance (2.2uF
minimum required). Applications that are sensitive to inrush current from the DC source should select an LDO output
capacitor as close to the minimum stability requirement as possible, while at the same time, maximizing the INLDO
capacitance to filter any large current spikes from the DC source.
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MAX77511/MAX77711

Typical Application Circuits

10+10+1P+1® Configuration (4 Outputs)

10V Input, Quad-Phase Configurable, 3A/Phase,

High-Efficiency Buck Converter

MAX77511/MAXT77711

10+ 10+ 10 +10
(4-CHANNEL)

AGND

o
@
=
o

"H

<7

CasT10.14F
DC SOURCE " st 10v(0201) y
23vTO 10V CINY/CiN2 10pF L L L N4
0.47yH/1 5uH
16V (0603) o R e\ Ve N » Vourt
- - 3A MAX
IN3 SNS1+
CIN3/CiNg 10uF L L 4 Coutid 4x 224F
tovisoy) [ T [, SNSH 10V (0603/0805)
I PGND! =
Covs220F L ¢y o220 Casta 0ALF -
16V (0402) BST20. 14
4V (0402) " 10V (0201)
L3 BST2)
0.47uHNM 5pHN
Vizs X2 VAV Vout2
— 3A MAX
»X—{PHCFGO NS2+
PHASE CONFIGURATIONN' -~ SNS 1 coura ax22F
X—]pHcret NS T 10V (0603/0805)
v,
Cvop 1uF oo PGND2) —
4V (0201) g -
CasT30.1pF
FAULT FLAGN2 nRSTIO 10V (0201)
BST3 13
< H Cvio 0-1F L b s
10 SUPPLY 6v(0201) ¥ LX3 Vours
1,65V TO 5.5V 10 3A MAX
SNS3+ s
SDA —L— Couts™ 4x 22uF
[ f - SNS3 10V (0603/0805)
( RQ PGND3] il
ENSEQ CasT4 0.1pF
10V (0201
uC BENT W GPIO1 BSTH (020t)
N3 0.47uH/1 5uHN4
BEN2 GPIO2 WH/ 5y v
LX4 ouT4
BEN3 Y GPIO3 3A MAX
N3 SNS4+
BEN4 GPI104 —L CoutaMs 4x 22uF
N POKT GPIOS NS4 T 10V (0603/0805)
N3PoK2 —{crios PGND4
ADC AMUX NG - DC SOURCE
INLDO 1.25V 0 5.0V
LDON® VLo
CLpo 4.7uF CiNwpo 10pF 04V TO1.975V
% 6.3V (0402) % 6.3 (0402)  300mAMAX
SCHEMATIC NOTES
N1: [FLOAT, FLOAT] = 10+1&+10+1d CONFIG, 0x4F (7-BIT) I2C DEVICE ADDRESS. SEE PHASE CONFIGURATION.
N2: CONNECT TO OTHER ICs FOR SYNCHRONIZED FAULT RESPONSE. SEE RESET INPUT/OUTPUT (nRSTIO).
N3: EXAMPLE GPIO FUNCTION MAP. RECONFIGURABLE USING I2C. SEE GPIO BUCK CONTROL.
N4: USE 0.47uH FOR RNG = 0. USE 1.5uH FOR RNG = 1. SEE INDUCTOR SELECTION.
N5: CHOOSE Cout CAREFULLY. SEE OUTPUT CAPACITOR SELECTION,
NB: MAX77711 ONLY. CONNECT TO GROUND FOR MAX77511.

o1
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MAX77511/MAX77711

10V Input, Quad-Phase Configurable, 3A/Phase,

Typical Application Circuits (continued)

20+19+1® Configuration (3 Outputs)

High-Efficiency Buck Converter

Cast1 0.1uF
DC SOURCE N MAX77511/MAXT77711 . 10V (0201) y
23VTO 10V CniCnz 10F == —— 20410410 1 0 4TyHI SN
tovioeos) [ T [y, (3-CHANNEL) X1 » VOUT!
- = - 6A MAX
IN3 SNS1+ ouTt
CnalCing 10pF = —— L aonF
16V (0603) 10V
- — ™ SNSt (0603/0805)
svs PGND1 —
Covs 220F L ¢ ycyian229F CasT20.10F =
16V (0402) 4V (0402) 10V (0201)
H Vi1 BST2
0.47H/1 5uHN4
i T~
L24 X2
T PHCFGO NS2H
PHASE CONFIGURATIONN' oHCFGH SNS —L Couta 4x 22uF
NSz 10V (0603/0805)
v,
Cvon 1F oo PGND2 =
4V (0201) g =
Cpst30.1uF
FAULT FLAGN2 nRSTIO 10V (0201)
BST3— 13
< H Cvio 0.1F 0.47H/1 5uHN
10 SUPPLY 6V (0201) LX3 Vours
1.65V TO 5.5V 3AMAX
SNS3+ N
SDA — Couta™ 4x 22uF
(] . SNS3 10V (0603/0805)
( RQ PGND3 1
ENSEQ Cgst4 0.1pF
10V (0201)
N3
uc BEN1 GPIO1 |35'|'41 y
oV apio2 0.47uH1 5uH Vours
N LX4
BEN3 GPIO3 3A MAX
N3 SNS4+
BEN4 GPIO4 1 coura™ ax2aF
N POKT GPIS NS4 T 10V(0603/0805)
N3 poKs ——{cPios PGND4
ADC AMUX N6 DC SOURCE
INLDO 125V TO 5.0V
G o LDON® Vibo
AGND DGND Lo 4.T4F CNlpo 104F 04V TO 1.975V
%7 ‘Li g 6.3V (0402) 6.3V (0402) 300mA MAX
SCHEMATIC NOTES
N1 [HIGH, HIGH] = 29+1d+1d CONFIG, 0x75 (7-BIT) I12C DEVICE ADDRESS. SEE PHASE CONFIGURATION.
N2: CONNECT TO OTHER ICs FOR SYNCHRONIZED FAULT RESPONSE. SEE RESET INPUT/OUTPUT (nRSTIO). %7—<‘fj
N3: EXAMPLE GPIO FUNCTION MAP. RECONFIGURABLE USING I2C. SEE GPIO BUCK CONTROL.
N4: USE 0.47uH FOR RNG = 0. USE 1.5pH FOR RNG = 1. SEE INDUCTOR SELECTION.
N5: CHOOSE Cout CAREFULLY. SEE OUTPUT CAPACITOR SELECTION.
N6: MAX77711 ONLY. CONNECT TO GROUND FOR MAX77511.
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MAX77511/MAX77711

10V Input, Quad-Phase Configurable, 3A/Phase,

Typical Application Circuits (continued)

20+2® Configuration (2 Outputs)

High-Efficiency Buck Converter

CasT10.1pF
DC SOURCE N MAX77511/MAXT7711 » 10V (0201) y
23VT0 10V CiN1/CiN2 10uF L L 20 + 20 L 0.47yH/1 5pHN4
tovioeos) I T [y, (2-CHANNEL) X1 » VouTt
- = cour 5 6A MAX
IN3 SNS1H ouTt
CIN3/CiNa 10uF I I —— & 24F
16V (0603) 10v
= SNSt (0603/0805)
PGND1
SYS p—
Covs22F L ¢ eyiag 220 CosT20.14F
16V (0402) 4V (0402) 10V (0201)
%; s BST2—)
Vo 0.47pH/1 5uHN4
LX2
"~ x—JpHeFGo sNs2+——
PHASE CONFIGURATIONN! oHerG —L Coura 4x 22yF
SNS2 10V (0603/0805)
v,
Reu CvoD 1HF oo PGND2 N
4V (0201) g =
CpsT30.1uF
FAULT FLAGN? nRSTIO 10V (0201)
BST3— 13
< H Cvio 0.1F 0.474H1 5pHN4
10 SUPPLY 6V (0201) ¥ X3 » Vouts
1,65V TO 5.5V 10 6A MAX
SNS3+ Couts™®
[ ( SDA — 41*3 \32UF
2
( SCL SNS3 (0603/0805)
LRQ PGND3 =
ENSEQ CasT40.14F
10V (0201)
N3
uc BEN1 GPIO1 BST4 1 y
—{ ovsi ¥ 1epio2 047uH/1 5uH
N LX4
BEN3 GPIO3
O GPI04 SNS#H— L couraM ax22uF
NS CPOKT GPIOS SNS4 T 10V (0603/0805)
N3 POK3 |——{GPIos PGND4
ADC AMUX N6 DC SOURCE
INLDO 125V TO 5.0V
LDON® Vipo
AGND DGND L0 A.TYF OO 104F 04V TO 1.975V
%7 €L g 6.3V (0402) 63V (0402)  300mAMAX
SCHEMATIC NOTES
N1: [LOW, FLOAT] = 2+2¢ CONFIG, 0x73 (7-BIT) 12C DEVICE ADDRESS. SEE PHASE CONFIGURATION.
N2: CONNECT TO OTHER ICs FOR SYNCHRONIZED FAULT RESPONSE. SEE RESET INPUT/OUTPUT (nRSTIO). %7—4‘7~
N3: EXAMPLE GPIO FUNCTION MAP. RECONFIGURABLE USING I2C. SEE GPIO BUCK CONTROL. -
N4: USE 0.47uH FOR RNG = 0. USE 1.5pH FOR RNG = 1. SEE INDUCTOR SELECTION.
N5: CHOOSE Cout CAREFULLY. SEE OUTPUT CAPACITOR SELECTION.
N6: MAX77711 ONLY. CONNECT TO GROUND FOR MAX77511.
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MAX77511/MAX77711 10V Input, Quad-Phase Configurable, 3A/Phase,
High-Efficiency Buck Converter

Typical Application Circuits (continued)

30+1® Configuration (2 Outputs)

Cast1 0.1uF
DCSOURCE " MAX77511/MAXT7711 . 10V (0201) y
23VTO 10V CnilCiz 100F = —— 30+ 10 1 0 AT,HI1 5y
16V (0603) N2 (2-CHANNEL) X1 » VouTt
= = - 9A MAX
IN3 SNS1+ ouT1
cnom 1o —— —L —— 4x2F
16V (0603) 1ov
— — ™ SNSt (0603/0805)
svs PGND1 —
Covs22F L ¢ eyian220F CasTo 0ALF
16V (0402) BST2% 1Y
4V (0402) " 10V (0201)
L3 BST2
0.47H/1 5uHN4
i T~
L24 X2
) PHCFGO SNS2+ Cout2\®
PHASE CONFIGURATIONN! - L axooF
PHCFG1 —_ 1
< | SNS2-
¥ (0603/0805)
VDD
PGND2 —
Cpst30.1uF
FAULT FLAGN2 nRSTIO 10V (0201)
BST3— 13
< Cvio 0.1pF 0.47yH/ 5uHN¢
10 SUPPLY 6V (0201) ¥ e HEVa e e ey
1,65V TO 5.5V 10
SNS3+ s
SDA — Couta™ 4x 22uF
(] . oS3 10V (0603/0805)
( hIRQ PGND3 —
ENSEQ Cgst4 0.1pF
10V (0201
uC BENT M GPIO1 BSTA 1( )
[ovsT GPI02 0.47uH/1 5uHN4 v
by Yy~ Voun
BENA Y GPIO3 3A MAX
N3 SNS4+
FPWMA4 GPIO4 1 Cours™ ax22F
NS POKT GPIOS SNS4 T 10V (0603/0805)
NS POKA }7 GPIO6 PGND4|
ADC AMUX N6 DC SOURCE
INLDO 125V TO 5.0V
LDON® Vibo
AGND DGND Lo 4.T4F CNlpo 104F 04V TO 1.975V
%7 ‘Li g 6.3V (0402) g 6.3V (0402) 300mA MAX
SCHEMATIC NOTES
NA1: [LOW, HIGH] = 3¢+1® CONFIG, 0x72 (7-BIT) I2C DEVICE ADDRESS. SEE PHASE CONFIGURATION.
N2: CONNECT TO OTHER MAX77711s FOR SYNCHRONIZED FAULT RESPONSE. SEE RESET INPUT/OUTPUT (nRSTIO). %7—<‘fj
N3: EXAMPLE GPIO FUNCTION MAP. RECONFIGURABLE USING I2C. SEE GPIO BUCK CONTROL.
N4: USE 0.47uH FOR RNG = 0. USE 1.5pH FOR RNG = 1. SEE INDUCTOR SELECTION.
N5: CHOOSE Cout CAREFULLY. SEE OUTPUT CAPACITOR SELECTION.
N6: MAX77711 ONLY. CONNECT TO GROUND FOR MAX77511.
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MAX77511/MAX77711 10V Input, Quad-Phase Configurable, 3A/Phase,
High-Efficiency Buck Converter

Typical Application Circuits (continued)

40 Configuration (1 Output)

Cast1 0.1uF
DCSOURCE " MAX77511/MAXT7711 . 10V (0201) y
23VTO 10V CnilCiz 100F = —— 40 1 0 AT,HI1 5y
16V (0603) N2 (1-CHANNEL) X1 » VouTt
- = conpr6 12A MAX
IN3 SNS14 ouTt
cnom 1o —— —L —— 4x2F
16V (0603) 1ov
— — ™ SNSt (0603/0805)
PGND1
SYS e
Covs22F L ¢ eyian220F CasTo 0ALF -
16V (0402) BsT20.1u
4V (0402) y 10V (0201)
L1 BST2)
0.47H/1 5uHN4
i T~
L24 X2
N5
PHCFGO NS2+ Cout?
PHASE CONFIGURATIONN! --- ohcro! SNS L axooF
) SNS2, 1(?6\/03/0805
VoD ( )
Cvop 1uF PGND2 —
4V (0201) g —
Cpst30.1uF
FAULT FLAGN2 nRSTIO 10V (0201)
BST3— L3
< H Cvio 0.1pF 0.474H/1 5pHN4
10 SUPPLY 6V (0201) ¥ e HEVa e e ey
1,65V TO 5.5V 10
SNS3+ Couta™
[ ( SDA — ‘113 52uF
SNS3-
( SCL (0603/0805)
RQ PGND3 —
ENSEQ Cgst4 0.1pF
10V (0201
uC BENT Y GPIO1 BSTA 1( )
N3 0.47uH/1 5uHN4
DVS1 GPIO2 [ o
N LX4
FPWMT GPIO3
N3 SNS4+——y
= >=——{cPios L couraMs 4x 22F
NS POKT GPIOS SNS4 T 10V (0603/0805)
e ———{cPios PGND4|
ADC AMUX N6 DC SOURCE
INLDO 125V TO 5.0V
LDON® Vibo
AGND DGND CLoo47yF OO 10uF 04V TO 1975V
%7 ‘Li g 6.3V (0402) g 6.3V (0402) 300mA MAX
SCHEMATIC NOTES
N1: [LOW, LOW] = 49 CONFIG, 0x71 (7-BIT) I2C DEVICE ADDRESS. SEE PHASE CONFIGURATION.
N2: CONNECT TO OTHER MAX77711s FOR SYNCHRONIZED FAULT RESPONSE. SEE RESET INPUT/OUTPUT (nRSTIO). %
N3: EXAMPLE GPIO FUNCTION MAP. RECONFIGURABLE USING 1C. SEE GPIO BUCK CONTROL.
N4: USE 0.47uH FOR RNG = 0. USE 1.5uH FOR RNG = 1. SEE INDUCTOR SELECTION.
N5: CHOOSE Cout CAREFULLY. SEE OUTPUT CAPACITOR SELECTION.
N6: MAX77711 ONLY. CONNECT TO GROUND FOR MAX77511.
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MAX77511/MAX77711

Ordering Information

10V Input, Quad-Phase Configurable, 3A/Phase,

High-Efficiency Buck Converter

PART NUMBER OUTPUT VOLTAGE DEFAULTS*** CHIP IDENTIFICATION FACTORY OPTIONS**
VouTt1 = 3.3V (RNG1 =1)
VouTt2 = 1.8V (RNG2 =1)
MAX77511AEWB+T VouTts = 5.0V (RNG3 =1) CID[3:0] = Ox1 511A
VouTts = 2.5V (RNG4 =1)
LDO unavailable
VouTt1 = 1.0V (RNG1 =0)
VouT2 = 1.0V (RNG2 = 0)
MAX77511LEWB+T VouTts = 3.3V (RNG3 =1) CID[3:0] = 0x9 511L
VouTts = 0.95V (RNG4 =)
LDO unavailable
VouTt1 = 3.3V (RNG1 =1)
VouT2 = 3.3V (RNG2 = 1)
MAX77511MEWB+T VouTts = 5.0V (RNG3 =1) CID[3:0] = Ox7 511M
VouTts = 5.0V (RNG4 =1)
LDO unavailable
VouT1 = 1.2V (RNG1 =0)
VouT2 = 1.2V (RNG2 = 0)
MAX77511REWB+T VouTts = 1.2V (RNG3 =0) CID[3:0] = 0x8 511R
VouTts = 1.8V (RNG4 = 1)
LDO unavailable
VouT1 = 0.7V (RNG1 =0)
VouTt2 = 1.2V (RNG2 = 0)
MAX77711AEWB+T Vouts = 1.8V (RNG3 =1) CID[3:0] = 0x0 711A
VouTs = 3.3V (RNG4 = 1)
Vipo =1.8V
VouTt1 = 0.93V (RNG1 = 0)
VouTt2 = 0.93V (RNG2 = 0)
MAX77711BEWB+T VouTta = 0.93V (RNG3 = 0) CID[3:0] = 0x2 711B
VouTs = 1.23V (RNG4 = 0)
Vipo = 0.4V
VouTt1 = 1.1V (RNG1 =0)
VouTt2 = 1.2V (RNG2 = 0)
MAX77711CEWB+T Vouts = 1.8V (RNG3 =1) CID[3:0] = Ox4 711C
VouTts = 3.3V (RNG4 =1)
Vipo = 0.6V
VouTt1 = 0.25V (RNG1 = 0)
VouTt2 = 0.25V (RNG2 = 0)
MAX77711DEWB+T VouT3 = 0.25V (RNG3 = 1) CID[3:0] = 0x5 711D
VouTts = 0.25V (RNG4 = 1)
Vi po =0V
VouTt1 = 1.0V (RNG1 =0)
VouTt2 = 1.0V (RNG2 = 0)
MAX77711EEWB+T VouTts = 3.3V (RNG3 =1) CID[3:0] = 0x6 711E
VouTts = 1.38V (RNG4 = 1)
Vipo = 1.8V

T = Tape and reel.

**See Table 4 and Table 5 for a selector guide.

***Default voltage and trim target for each buck master controller. See Table 7.
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MAX77511/MAX77711 10V Input, Quad-Phase Configurable, 3A/Phase,

Revision History

High-Efficiency Buck Converter

REVISION | REVISION PAGES
NUMBER | DATE DESCRIPTION CHANGED
0 4/19 Initial release —

Updated Electrical Characteristics tables, Typical Operating Characteristics, Bump 8179_21 42 ’2173’
Descriptions table, Figures 4, 10, 12, and 14, Factory Options section, Active Discharge )
C ; i g ; 36-38, 44,
1 6/19 Resistor section, LDO So_ftware Enable secthn, Reg/ster _Detalls tables, _Sequencer _ 49 51 52
Control (Always-On) section, PCB Layout Guidelines section, and Ordering Information 58’ 7 1’ 82’
table, added Table 4, Test Mode section, Unused Bucks section, Advanced User 8 4—é6 ’
Information section 88-92, 99
2 2/20 Updated Table 4 and Ordering Information table; added Table 5 38-41, 102
3 3/20 Updated Ordering Information table 102
Updated Benefits and Features section, Note 2, Table 4, Figure 7, Figure 9, Register 1,10, 36, 37,
4 6/21 . ; ; 46, 47, 59,
Details, and Ordering Information table 29
5 5/23 Updated Table 4 and Ordering Information table 36, 37,98
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